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MONTHLY NOTICES 



OF THS 



ROYAL ASTEONOMICAL SOCIETY. 



Vol. XXVIII. iVbvm5«r 8, 1862.- ^ No. i. 



Eev. Cha&les PaiiCHABD, M.A.y President, in the Chair. 

Thomas Michael Almond, Esq., Scarhmugh; 

Samuel CourtauM, Esq., Gosfield Hall, Essex; and 
• £dwin Storj, Esq., Alnwrah Road, Islington, 

were balloted for and duly elected Fellows of the Society. 



Volumes XXXV. and XXXVI. of the Memuu s are now pub- 
lished. Vol. XXXV., price to Fellows, 14*.; to the public, 25«. 
VoL XXXVI. (without Monthly Notices) to Fellows gratuitously. 
Price of ditto (with Monthly NoHees) to the public, lot. Pur- 
suant to a recent Resolution of the Council, each Fellow is enti* 
tied to receive a copy of Vol. XXXVI. and of every subsequent 
volume of the Memoirs, on persovaf ftpplication by himself or his 
agent, at the Apartments of tht- Socieiy, provided that such appli- 
cation is made within three yeaia irom the end of the year in 
which the volume is published. 
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Mr. Abbe, ike Annual Parallax of Sirius * 



The Annual Parallax of Sirius deduced from North Polar DiS" 
tanees observed with the Transit- Circle at the Royal Obscrv» 
atonjy Cape of Good Mope, 1856-1863. By Cleveland Abbe, 
Esq. 

Tbia fine scries of meridional obscryations, of wbicb 136 are 
direct and 12 reflexion, is divided ae followB: — 

.1856 25 D 7R 1858 4D i860 33 D 5R 1862 21 D 
1861 2 D 1859 2 ^ iS^i S ^ 1863 41 p 

The observers and the share that each has taken in the work 
are shown by the following: — 

Sir Thomas Maclear 34 observations T. D. i obsenratiou. 

G< C. 14 

George Maclear 61 C.D.F. 25 „ 

William Mann 6 „ J.F. 7 „ 

The crude observations are not at hand, but instead thereof, a 
series of corresponding:; mean N. P. D.'s for the beginning of 
each year ; these numbers are presumed to have been obtained 
by adding to the mean declination of the British Nantical 
Almanac the ditlerence between the tabular and observed ap- 
parent deelination. Nothing has been commanieated concerning 
the methods of observation and reduction. 

It is proposed to reduce these N. P. D.*a'to the mean equi* 
BOX of i86o*o, using the variable proper motion resulting from 
the investigations of Dr. Auwers, as juihlisluMi in No. i 506 of 
the Astronomische Nachrichten. Dr. Auwers has given his 
results in the form of corrections to the mean distances of 
Bessel's TabuliB BegiomontantF, using Zeeh'a continuation of 
the Tab* Beg. for 18 50-1 860, attd Wolfers' Tabulae RedueHonuni 
for 1860-1880, minus the corrections giyen in his Introduction. 
We thus receive the following ajstom of mean declinations: — 

Auwm. Britiah Nuit. Aim. 



Tear. 


MainS, 


B«d.toiS0tfa 


Mean 


Bad. to 1860^ 


1S56 


—16 31 I9*a3i 


— ii'9S3 


'—it 31 19*70 


# 

-18*46 


1857 


»3*953 


— 14*901 


ft4*3a 


-I3'84 


1S58 


»8'68a 


- f *47» 


»8'93 


- 9'»3 


1859 


33*4»7 


- 4*737 


33'54 


- 4*<4 


i860 


38'i54 


0*0 


3«-i6 


O'O 


s86t 


4»*898 


+ 4'744 


4»-78 


•I- 4*6a 


tZ6% 


47'«44 


+ 9*490 


47-40 


+ 9'a4 


1863 


5»-39i 


+ »4»37 


5a*03 


+ 13 '87 



The mean J from the Naiitical Almanac for 1856 has received 
the correction 4-o^'*02 to reduce it to Jan. o 0 = 280°. The 



Digitized by Google 



deduced /ram North Polar Distancee SfC* 3 

comparison of \\w annual v;u i;itior)s dcflucerl from the declinations 
of Auwers anii the Almanac >liows that we must add to each 
individual mean declination tlie correction •\-o"'\z t, ia order to 
reduce it to the beginning of the jear with Auwers* proper motion 
We thus have as the foundation of farther investigations, 

GiTOi mem > + (o"*oa for 1856) + o"'\% r + Auwers' Reduction to i86o'l 
— 16° 31' ^6"'to + function of pftrsUu and other unkmowB 
qiiuititiei. 

Our first inquiry should now be, how far the given observa 
tions are free from constant errors that will undermine the se 
euritj of any resulting value of the desired Parallax. Knowin| 
but litde of the mefhods pursued by the different observers, it is 
evident that each must be supposed to have a difTcrent constant 
error, whilst the corrections to the proper motion and the constant 
of aberration should be zero. The correction of the thermometer 
coefficient in the refraction will be assumed zero for want of 
proper material to determine it. Our equations of the condition 
should therefore be of the form 

Meu ) i86o'0 s+ 16* %i'%6'''70 •i'Mx+Xf+9^+M^4-y [9*8&6$] dn (O -4^3) 
+ * (< - 1860*0) + » [9*8o65«] cot (© — 4**3) 

or 

a?j, being the constant corrections for G.M., T.M., G.C., 

C. D. F., resportively : ^ the parallax, z the correction to the 
proper motion, w the correction to the aberruLion 20 45. 

Our observations are not sufficient for the determination of 
so many unknowns, and we will make a first solution, omitting 
b z and c w. We hiave the following normals : — 

61 «, - 1*3* y + 871 —o 
34 + «*3S jr — s'oo « o 
14 — 4*99 y + 4-06 - o [•!•] =■ i04*si 

S5*4 - 7-i9y-*3'aS -o 

whence !• 

#, 0*136 ±0*058 
«!|S+o'oo6 *o8o 
—-0-109 •124 
#4 -+0-995 -093 
y — +0*227 'o%^ 

Prob. error of one ob»enration 0*450 
The observations of Mr. George Ma clear are also alone suf- 
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Mr. Abbe, the Annual FaraXlax of Sirius 



ficiently nameroits to aQthorise an independeiit solation. We have 
the normals 

61 «, — v%%f +S»7i — a 

whence II* 

•Tj =—0133 

y ■» + 0*4.40 

The eompatation of the residnal errors &om the eolation I. 
gives ns 



Frob> error 


I obienratioD 


G. M. 


61 obfl. 


±0*46 






T.M. 


34 


o*i6 


tt 


t^ 


G.C. 










CD. F. 




0-78 


tt 


»♦ 


. e.D.F. 




©•65 



This second value for C. D. F. being foand by omitting the 
observaUon of 1863, J^n. 21^ whereof the diseordanee ^^"-^6 is 
much larger than should be attributed to the accidental errors of 
good obseryers. Wc have in this solution given the same weight to 

all observers nnd observations. There are twonty-one cases in 
which the image of the st:ir is noted as verjr bad, execrable, a 
mere blotch, &c. CoUectiiig these, we find, 

Prob. error 1 obs. bad im age ±0*50 
J obs. ordinary + 0 48 

The above Annnal Parallax seems to be the most reliable that 
ean be drawn from the given observations; and if We com- 
pare its value + 0*227 =t o" oP4 with that drawn from the 
observations of Maclear in 1836-37 by Dr. Gylden,* — viz., 
+ o"-i93 ±; o"'o87, we find the agreement sufficiently satis- 
factory. But the latter value is entitled to greater confidence, 
inasmuch as the zero point of the circle was eliminated by the 
direct and reflexion observations. 

That constant errors have been present in the series now 
under consideration, and which may have exerted a prejudicial 
influence upon the resulting parallax, will be suspected from the 
following solution. We combine, namely, all the 148 observations, 
the equations of condition being of the form 

^ where the personal differences are considered as smaller than 
their probable errors. 



* BuBeHn de i'Aead^iUe Bup^rkOe d» Seimtett de St. Peimbovrff, 1864, 
ApriL 
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deduced from North Folar IHstaneet ifc. 5 
We obtain then the following normala 

l^i X — TO'48y + 113-52^ —z'b^jbw — i7-49_o 

— 1048 +36*55 — 62*37 +14*62 — 0-04 = 0 

+ 118-52 —62-37 +1001*58 —17*80 —71*97=10 [nn] «• i»*3s 

— 28-96 +14*62 - i7'8o +24*36 + 8*22 = o 

whence III. 

■M ** —©•029 0*056 
y — +0*350 '116 

M = +0*078 •Oftoi [•i»4] » lOk*^ 

» --0*517 '153 

Prob. error i obs. — ±o'5^» 

The large eorrectiona to the aberration and proper motion, as 

well as the larg-e parallax, may «<»rve to render these results 
inadmissible. A portion of the entire cliange in the vahie of the 
parallax may be due to tiie large personal error of C. I). F. For 
the other observers our lijpothesis x = ar^= «j may be admitted; 
and in general we may notice that tne entire series will be better 
fitted to the detenninati<»i of parallax and aberration if the year 
1865 is omitted, as its obsenrations are all included in the first 
three months. Omitting these observations (including more than 
one half of those made by C D« F.) and retaining the same 
unknowns, we have 

VQI X + 4'88y — 9'30' — ii35i£' +078 = 0 

+ 4*88 +2850 — 14*75 + 9*37 — 8*95=o [fin] — 50*191 

+ 9-30 — 1475 +602*68 +37*49 —9-84 = 0 

— 11*35 + 9*37 + 37*49 +15*62 +0*17 «■« 

whence IT. 



• 

X =s -0*084 


■4-0*04:6 


y mm +0-^60 


■ 102 


^ sa -f- 0'C62Z 


■02 JO 


w -0-546 


•'54 


obs. M 


±0*438 



The aberraLion and proper motion corrections being properly 
considered only as tests, unless we give attention to the newly 
published investigations of Dr. Elinkerfhes, we shall derive our 
most reliable value of the unknowns d? and y from the preoedingi 
equations, by neglecting the other two^ % and w. 

We thus hare 



* = — 0*022 V. 

yB-ro*3i8 ±0*08 "47*33 
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Jfn Bm^ingham, on some newly discovered 



The proper result for parallax will, however, bo that of 
fiolution L, or perhaps still better, a simUar solution in whidi 
X, s jTj is assumed. We thus have 

109 jr, + a*o43r +10*77 — 0 

*S*4 — 7'*9y -»3'»5 — o fiii»i04*st 
+«04«, ±7''9*4 +33*^" r — 17 a — o 

whence 

m a 

«, — 0*102 ±0*056 

m^ArvoKA o'lja [»»33'-79'i7 
y 4-o»x7j o'loa 
Prob. error I obt. ±0*576 

previously where we have neglected such constant errors as are 
manifested by the results of the III. and IV. solutions. 

The result of our mvcitigations id, therefore, to be considered 
as at least oonoborative of tiie conclusion drawn by Mr. Hender- 
son, as given in his Memoir in voL zi« of the Memoirs of the 
Boyal AstrononUeal Society^ that " the parallax of Siriui is not 
greater than one-half of a second of space/' the precise statement 
being 

If =• 'i'0"'ZJ + o"'io 

PouUwa, Mag 1866. 



On some nswfy diseovered Stars near m Lyres, 
B7 J. Buckingham, Esq. 

About four years since, during a visit by Mr. Hartrmp, when 
]oo1;iiiu through my 20-inch object-glass (made by Wray), which 
is mounted equatoreally, we perceived a very small, yet bright, 
star near V^ega, which appeared precisely situated on an imaginary 
line from A to B, the well-known companion ; but, owing to the 
state of the air, it could only occasionally be seen. It has been 
repeatedly verified since. 

In the.autumn of 186; its brightness had much increased, and 
it was more easily seen than at the time of its discovery, yet not 
'sufficiently so to be perceived with my 9-inch object-glass (also by 
Wray), which is as fine as p(L->il)!e, in my o})inion, to be made; 
its focus is 14^ Icel. Thi:^ sLiu: c aiiice the earlier part oi' August 
is fainter than before observed, and its position-aogle has incroised 
since its discovery, being now (November) to tiie S.W. of the 
former place, wMch was on the line from A to B, bnt now 
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sensibly to tlie apparent left of it, its distance appearing to be 
about \ that of B from A. 

On the loth May, 14.^ f.m., 1867, with the aiiiiie object-glass 
(20-mefa) another sniall star d was perceiTed, about 90^ or 95° 
greater id its.positioD-angte than the star c; also rather more 
distant and not so bright as it; and only seen by glimpses during 
moments of fine definition ; but I eolild not perceive either cox d 
with the 9-foot Equatoreal. 

On July 19 last, my friend, the Hev. R. Crowe, of H udders- 
field, was looking at » Lyrte through, the 9-foot Equatoreal (driven 
by the Foucaolt clock)^ and had only a short time been so occu- 
pied when the star e was seen, of which he made a disgram by 
my request J and the estimated distance from A was 4 of that of 
B. After a few more moments he perceived the star d, and placed 
its position on the previous diagram, when I showed him my own 
previous sketch, and they perfectly accorded so far as to be seen 
that they were the same objects. Mr. Crowe had not received the 
slightest intimation of my known positions ; but to him they were 
"easily seen:" for myself had I not known of the previous 
existence and positions, it is probable they would in this instru- 
ment have been overloolted. Although there was not the slightest 
perceptible tremor of the atmosphere, the images being absolutely 
steady, every known precaution was taken to avpid the chance of 
error, as various eye-pieces %verp used, and were rotated, as well 
as the object-glass ; and the instrument was used several times on 
each side of the polar axis with like results. It was necessary to 
use powers of 250 and upwards, the two stars not being visible 
witii lower ones ; but being best seen with 440. 

On August 10, 1867, some visitors (well-known good observers) 
looked through the new 2i}.inch object-glass. The air was 
rather unsteady, with considerable " flyins: scud," yet they each 
could see botli stars c and d. Thoy U tt about 11 p.m., as tlio 
atmosphere prevented further observation, it being entirely 
clouded over. Some time after they had left the Observatory, 
the night cleared up, and became brilliant, — perhaps more so than 
usual in my experience,*— and I was induced to go again to the 
large telescope to examine seme nebuls. After some time I 
again tamed the instrument on » LyrcBy and directly perceived 
another new star e. As a entered the field of the cyc-picco, it 
was north, preceding, at an angle about 295°, distance about 34 
seconds or more of arc. It had at least three times the light of 
the otlkcrs c and <i, and was best seen with powers 630 and 850, 
appearing of purple tint; and about the brilliance of the pole-star 
companion in a 3 -inch aperture and power too^ but it has since 
become brighter. 

e is brighter than c?, but they are both too faint for estimation 
of colour by myself, and can only bo seen in a tolerably good state 
of the air; and I estimate their brilliance in the large object- 
glass as little exceeding that of the companion of Polaris, as seen 
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8 Mr, jUuckinghanif on some newly discovered Stars SfC, 

by myself with a power of 80 in an object-glass of 17 inch aper- 
ture, — that is, just steadily visible now (in November). 

The few fluceeeding remarks may be necessary to show whj 
the larger instrument was not used during Mr. Crowe's observa- 
tions ; having just had a new object-glaas of 21^ inches made, and 
for the purpose of ff^'^tiuft' its quality. 

In the beginning of July last the termer objcci -cfla'^? of 
20 inches was taken out of its cell, which latter was tcmpoiRrily 
adapted to the new auti larger object-glass, which was tried on 
July 8th, and its performance being found excellent, with powers 
up to t8oo» there being fine definition on snitable objects, as 
y* Andromeda^ yEquulei, 3 Cygniy ^JlercuHs, and the excessively 
faint double star near A and B Capricorni^ I decided to alter 
the old tube and reduce its length to that of the new object-glass, 
viz. 25§ feet ; which alterations were not complete till July 28th ; 
so that I had no larger instrument in use, ftt the time Mr. Crowe 
paid me a visit, than the 9-inch Equatoreal ; but since the end of 
July, this ai^-inch object-glass has been used on every night 
since that opportunity gave me, and its performance is very 
Batlsf.ict rv on double stars-; equally so on nebulae; and in the 
" Dumb Bell" many stars are readily visible on its surface. The 
detail on the Moon is remarkable ; the smaller satellites of Uranus 
are pretty bright: that oi' Neptune has been observed. The 5th 
and 6Lh stars in the trapezium of Orion are wonderfully bright 
objects, and the detail and brillianoe of the nebula itaelf 
astooishing. 

The disoovery of these minute points of 
Bough Diagram light ucaT a staT, 80 oftcn tinder the scrutiny of 
ot PositionB. nearly every observer, will doubtless interest 
? most of our Members, as there are many in- 

I 3 struments in this country capable of reaching 
^ I c these specks under favourable circumstances, 

independently of any speculations as to their 
physicalconnexion with A; and the belief that a 
report of the performance of so large an object- 
glass of English manufacture would be desira- 
ble to be known to our Society, is my apology 
for the length of this -communication. 

November 8, 1867. 
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Description of an Observing C%citr. By ihe Bev. W, B. Dawes. 

I beg the Society's acceptance of a few copies of a photo- 
graphic picture of an observing chair, which I contrived and had 
made some years ago. I have found it more convenient and 
useful than any other X have ever met with moderate size and 
expense. 

The general plan of its construction wiH be obvious from the 
picture. A few points may require a little further explanation. 

The angle of ihe slanting upper part of the frame is about 30^. 
The left-hand slanting timber is notched throughout its length ; 
and, attached to the sliding body composed of the seat nnd back, 
is a stout catch which falls into the notches as the chair is raised ; 
and, when lifted up by the left hand of the observer, permits the 
chair to descend. 

The back is supported bj a stout quadrant of iron, iootbed on 
the under side ; and a 'Cateh is forced by a spring into the teeth 
as the back is raised, to support it at any convenient elevation. 
The catch can be easily piisl ed out of the teeth by the observer 
reaching behind him with one hand, while he diminishes the 
elevation of the back with the other. 

On the right-hand side of the back is an arm which can be 
raised or lowered at pleasure, so as to prevent fatigue to the right 
arm by supporting the elbow, and to keep the hand steady in the 
management of the micrometer. 

The angle which the slanting frame makes with the horizon 
is arranged so that when the seat is raised nearly to the top, the 
observer's eye may be at about the same height from the floor as 
it would be if he were standing. Of course, the angle may be 
varied with regard to the distance of the pillar of the equatoreal 
from the wall of the room, and to the height of the declination 
axis above the floor. 

On the left side, attached to the Upright itimber near the 
middle of the frame, is a long and stout bolt, having a sharp 
point, which is so arranged as to be quite free from the floor wlien 
entirely drawn up, and so pierce the floor when forcibly pushed 
down. This enables the observer to cast anchor ^ and prevents 
the chair from being accidentally moved from the most con- 
venient place. 

The first chair of this kind was made at Wateringbury when 
I was residing there ; but during my residence at Haddenham^ 

several have been made here under my superintendence for some 
eminent observers. One of them is in the Royal Observatory at 
the Cape ; and, as I have been informed, is highly esteemed by 
Sir Ti^omas Maclear ; and one is now in hand for our Secretary, 
Mr« Huggins. The simpfieity of their construction renders it 
almost impossible for them to get out of order, as is proved by the 
£ac% that the first which was made, about fiflteen years ago, and has . 
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lo Eev. W. i2. DaweSf Jupiter without a visible ^ateliUe, 

been in constant use the whole time, Las never needed any repair, 

and now works as well as ever. 

Sopifield Ob»ervatory, Haddenl^m, Buckt, 
1867, Not>. 6. 

r.S. To render the different parts more distinct, I have 
drawn the following d&etches. 




Fig. I. Bight 8id». 

0. Arm* for snpportuig the observer's 

e!bow at any convenient height. 
b. Boit, fur anchoring. Sharp point 

pushed Mo floor, 
p* Pin, by pressins; which the spriiif? 

is pushed out of the teeth of the 

the quadrant p. 
r. Hail across the lower frame for 

supporting the feet. May be re 

moved if ever in the way ot the 

inw quadnnt 9.. 



Fig, a. Side, 
a. See Fig. t. 

k» Bolt, as fixer! rni thr middle upright 

timber; represented as <2ratm 
e» Ctttth^ wbidi ftUt into the notehet 

(nn) in the slanting dmber, 

supports the seat («). 
p. See Fig. i. 
q. Iron toothed pminmi. 
r« See F|g. i* 



Jupiter without a visible Satellite. By the B>ov. W. B,. Dawes. 

On' the evening of Angost 2i8t, clouds prerented observations 
of the planet till the fourth satellite was very near the eastern 

edge of the disk. Its light was small and its colour rather ruddy. 

The first satclUte, which was near it, had two or three times the 
light of flu; fourth. Clouds prevented observation of the entrance 
ot" the iourth upon the disk. It was a little past 10^ before the 
planet was moderately well seen. The third, fourth, and lirst 
satellites were then aJI visible on the disk, together with their 
shadows* 

In the best state of the atmosphere I foand power 412 the 
most efficient on mj S-inoh refiractor. Watching for the best 
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Bev, fV» E, Dawes, Jupiter without a visible StUellite, 1 1 



views with tliis power, I carefully examined each of the six objects 
visible on the disk. 

Contrary to my expectation, the shadows of all the three 
satellites appeared to be equally black thioughoat. Not eyen on 
that of the foorih oould I perceive any deviation from perfeet 
bhickness up to the very edge ; and this precisely agrees with the 
results of all my previous observations; in which, liowever, I had 
not so carefully attended to this point. That there ought to be a 
sensible penumbra seems to be evident ; but it has occurred to me 
since the observation, that the reason why it is not perceivable 
may be, that the edge of the shadow is in immediate contrast with 
the bright surface of the planets, and therefore, though not quite 
80 Idack as its centre, it appears so by contrast. 

The Jburth satellite was so dark that I could not satisfy myself 
that it was decidedly less dark than its shadow. Nor could I be 
sure of any variation of tint in different parts of the satellite, or 
of any obvious deviation from perfect roundness. Indeed it could 
only be distinguished from its own shadow by its smaller size. 
That there should be no irregularities observable in the dark 
shade of this satellite surprised me much, as I have formerly 
noticed such without great difficulty. 

The careful scrutiny of the tMrd satellite furnished a very 
different result. The north-eastern side of it was remarkably 
bright, while the opposite side was nearly as dark as its shadow. 
Usually the satellite seemed to be about equally divided between 
the bright and dark portions; but during the 
finest views the true form of the dark part 
came out with satisfactory distinctness ; and 
it then forcibly reminded me of the form 
which I had on more than one occasion de- 
picted. (See Monthly Notice^ April i860, 
figs. 2 and 3). But it occupied an almost 
directly opposite part of the satellite, namely, 
the south-west instead of the north-east ; 
thus, — 

Occasionally the narrow white channel between the two dark 
protuberances was clearly seen, though by too transient views. 

Hopefield Observatory, Haddenham, Bucks ^ 
1867, Nw. 6. 

P. S. The substance of this paper, with the illustrative sketch 
of the third satellite, has already appeared elsewhere, because it 

was important that, if possible, the remarkable appearance of the 
satellite should be looked for during every transit which would 
occur in the present apparition, by all observers who possess 
sufficiently powerful telescopes. 
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On Jupiter without SnfelUtes exterior to Ais Diik. 
By T. W. Burr, Esq. 

Being desirous of witnessing the appearance above referred 
iOf I visited my friend Mr. Slack, of Camden Square, N.W,, on 
the niglit of August ztst, he having in his Observatory an ex- 
cellent 6;i-iiich silvered glass mirror, mounted equatoreaiiy by 
Mr. Browning. Unfortunately the weather was most unfavour- 
able, — dense masses of clouds obscuring the heavens; and it was 
not until nearly to o'clock th«t a break ocearred, enabling us to 
see the planet witli only one satellite (the ist) remaining outside 
the disk. The shadows of two others (the 3d and 4th) were also 
seen projected on the southern cquatorcal belt with another, not 
80 well defined, object between them. Soon after 10 o'clock a 
second glimpse wm obtained, and the ist satellite seen just 
entering on the disk of Jupiter, A few more fleeting views were 
caught between io*'20"* and 10^30"', during which it was evident 
that the object seen between the shadows was the 3rd satellite 
itself; and that it was lighter in tint than the shadows, which 
were inky black, the satellite giving the impression of a browner 
colour. The shadow of the ist satellite was also now visible, as 
black as the others, and not being thrown on a belt like those of 
the 3d and 4th, but on a clearer space, was very ei>iift[>lcLu>us. 
The clouds then closed up so thickly that no further observations 
could be made during the time the transits and oecultation con- 
tinued. Four spots, being three shadows and one satelUte (the 
3r 1), were therefore distinctly seen, and, as I subsequently had a 
difficulty in localizing the shadow of the ist satellite, my memory 
giving the impression of a spot both above and below the southern 
equatoreal belt, I have no doubt that at times I also perceived, in 
my hasty glimpses through the drifting clouds, the 4th satellite 
itself ; which, if so, was as black as the shadows, and unlike the 
$Td in its lighter tint. The power employed was 1 20, with the 
occasional change to 175 ; and the performance of the telescopOi 
during the brief opportunities for observation, most excellent. 

AUnfffoUt October 1867. 



Determination of the Latitude of Kingston Observatory^ Canada* 

By the Eev« Dr. J. Williamson. 

Having a portable tranmt 50 inches in length, I wished to 

employ it in correcting our roughly determined latitude ; but our 
building not being fitted for observation in the prime verticid 
precluded the possibility of employing that method within doors» 
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while the situatioii of the OhBenratorjr, in a public park, waa not 
such as to allow of using instruments out of doors. In this 
dilemma I resorted to the following method: — 

The stand of the transit is supported by three foot-screws, 
one of which is directly beneath a Y of the instrument. 

Beneath tliis t'oot -screw I adjusted a carefully made micro- 
meter-screw, having a head divided into 100 parts. 

I then determined the iralne of one division, partly by means 
of the level and partly by transits of stars, to be of'*g6, 

I then carefully adjusted the instroment for collimation and 
placed the axis in the meridian as nearly as possible, the thread 
intervals being preyiously obtained. 

I next computed from the B. A. C. the places of several stars 
which pass within a few minutes of our zenith, limiting myself to 
those which would be confined to the web of the transit, or nearly 
so. 'When one of these stars was upon the meridian I tonight 
that wire of the instnunent which was nearest to it to coincide 
with it by turning the micrometer-serew. 

In this manner I determined the distance at which the star 
would, when culminntinf];^. pass from the middle wire of the 
instrument when in its zero position, and hence tlio latitude. 

The results of the several observations for this purpose are 
given below. 



Date. 8t«r. 



186$. 
June i 


B.A,C. 
4841 


Comp»> 

N 


Ded. Latitude. 
44 »3 ^6-6 


Weight. 
XO 


10 


»» 


S 


14-7 


8 


IZ 


5400 


N 


23*1 


8 


»» 


4841 


S 


i6'3 


8 


16 


4841 


s 


17*6 


7 


19 


5400 


s 


iS*3 


S 


SI 


4841 


N 




10 


^^ 


484! 


s 


ai*6 


10 


If 


5400 


s 


43*3 


9 


as 


4841 


s 


*3'3 


10 


Ang. 14 


6731 


s 


21 '9 


XO 




6013 


s 


iS-9 


8 


16 


6c 1 3 


N 


24-7 


7 


19 


6013 


N 


44 13 21*8 


XO 



Giving a mean valne 

f - 44 13' »i"7 

with a probable error of o''7* 
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14 Capt Noble, on the Lunar Eclipse of Sept, 1 3, 1867. 

OceuUcUione of Slan by the Moon, observed at Forest Lodge^ 
Mares field. By Cftpt. W. Noble. 

(Previously unreported.) 

Friday, January 18, 1867, Oecnltation of 16 Geminorunu 

The Star disappeared instautauc-i h«>«-9».-i «t ~ ^t> T MT 

miilr at tlM Moon'i dark timb at i ^ ^ 3 1- SX « 7^ 43-40' « I-M.T. 

and reappeared at the bright limb at 4'' 39" 2i»-5 L.S.T. — 8*48" I2»7 L.M.T. 
Power employed 135 on the micrometer. 

Saturday, Sept. 7, 1 867, Occuliation cf B* A. C. 6992. 

rSS^dlTur- j ^o. L.S. r. = .o-i L.M.T. 

Ibe leappeanaoe was not observed. 
Power 154. 

Sunday, Sept. 8, 1 867, Occultation of Sagittarii. 

The Star disappearecl jn^taritane- j jo" 57- i8»-6L.8.T. - 0>»47" 2Z-Q L.M.T. 
oualy at the Moon's dark limb at i ^' " » y ^■^ yxj.™.*. 

The rM^earaiiee was not observed, the Moon, as in the bat case, having 

descended behind some trees* 

Power 135 on the mierometer. 



Note on the Lunar JE^Hpee of Sept* i$,i 867. By Capt. W. Ii[oble* 

I of course observed the Eclipse of the Moon on the night of 
the 13 th of September nlt.$ but a traiueript of my notes wonld 
pOBfless very little interest ; mainly referring, as they do, to the 
dmes of immersion in, and emersion from, the Earth's shadow of 
the principal craters. Inasmuch, however, as Mr. Browning has 
stated that he failed to detect any colour in t!ie shadow, either 
when employing a reflector or a refractor, I may just say that in 
my own 4*2-iuch refractor, the shadow presented what an artist 
would call a warm grey tint ; and at the period of the greatest 
phase, and for some time afterwards, the Moon*s limb N. of 
Aristarehus presented a strong copper ting^ which waa parti- 
cularly marked about 12^ 42", 
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Comet III, 1867. 

Discovered 27th September bj Herr Biiker, at Njitien, and 
4 hours later by Dr. Winnecke. The following elcmeuts, calcu- 
lated by Dr. Tietjen from iionn and Vienna Observations of 
Oct. I, and Berlin Obsenrations of Oct 10 and 17, are given, 
Asfron, Naeh, No. 1664: — 

T =. JS67, Nov. 6-99920 BerUn M.T. 

O ' 0 

^ » 64 5S 27*1 1 Mean Eq^ninoK 1867*0 

I = 96 33 30-5' 



Minor JHanet @ Undina, 



Discovered by Dr. C. H. F. Peters, at the Hamilton Col1pprr> 
Observatory, Clinton, U.S., July 9, 1867. The first observations 
were as follows : — 

1867, July 7 is"* 26" M.T. » = ax*" ao™ 5i«-4 ) «— ai® 31' la^'a 

by 10 comparisons with O. Aig. 2158 ; and the following 
morning, by 8 comparisons with the same star: — 

1867, July 8 1 5* »©• ©••7 M.T. « = ao» 25* 94 > = -ai** 37'a4''-a 

The following ciemcuts, calculated by Dr. Peters, are given, 
Asiron, Nach,^ No. 1665 : — 

Epoch 1867, Jan. 0*0 Beriin M.T. 

M — 304 10 x{'% 
w 334 29 30*8 

Mean Equinox, 1867*0 



w 334 29 30 a I 
- loa 50 56*1 V 
i ^ 9 56 aa>o^ 

' f m 5 58 ars 
ft «■ 6aa''*39o6 
lof a ■■ o*503{^6a4 

The magnitude, October 4, being abont 11*5. 



Minor Planets @ and @. 



No elements appear to be yet published of these last two 
Minor Planets discovered by Prof. Watson, Director of the Ann- 
Arbor Observatory, @ August 24, and @ September 6. The 
two planets were each of the magnitude ii« 
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ERRATUM. 

Memoir$y Vol. XXXV. 

In paffc 25, columns 5 and 6, of the Table, Comparison with Stnive's Stars 
(Place by Chart for 1826) of Star, Struve 409, W. H. IV. 44, 

For 3* 3i'»*3 70® 48', rtad 3*» ii^H- 70° I5'±. 
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MONTHLY NOTICES 

OF TBB 

ROYAL ASTRONOMICAL SOCIETY. 



Vol. XXVIIL Decmber 13, 1867. No. 2. 



Admiral R. H. Manners in tbe^ Chair. 

The Earl of Rosse, Birr Castle, Lreland ; 
William Ooiterell, Esq., Waieal 9. mad 
David Gill, Eiq., Aberdeen,. 

were balloted for and duly elected Fellows of the Society. 



Note on the Total Solar Eclipse of i868, August 17-18. 
By G. B. Airy, Esq., Astronemer Royal. 

It is perhaps deserving of notice that the path of the totally 
dark shadow in this great eclipse, between Africa and India, 
coincides through a large portion ot its length with the ^^mra^ of 
our mail-sfceamers between Aden and Bombay. 

Uoder ibe new ooatraol fi>r the mail-conyeyance (for early 
eonuDniiieation of the particulars of which I am indebted tp fkd 
kindness of the Secretary of the Post Office), a mail-ateaner la to 
leave Aden on August 16, and will be due at Bombay on August 
23, and a mail-steamer is to l^avp Bomhny on August 11, due at 
Aden (including the estimated ellecL oi monsoon) on August 22. 
Both these steamers will p&as tiirough the dark shadow. The 
steamer from Bombay on August 18 wlU be starting nearly mH 
the tioM of totality; but will not then be in the total darkness. 

AHhongh the motion of a ship destroys the possibility of 
making many of the most important of those observation which 
can be made on ahore, yet various obisarvations can be made well. 
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The red prominences which have been seen with the naked eye 
can certainly be 3cen with si «iood opera-glass, and their appear- 
ances and disappearances can noted. The polarization of the 
corona can be seen well by a polarizing test which acts by ex- 
tinction, aa the Nkol's priem. Possibly, with % hand-spectroscope 
snd nanowHihiDk, lines in the spectrum of the corona may be 
seen. And marine and meteorological phenomena may be noticed* 
sach as haye never yet been observed. 

Viewing the general ability and intelligence of the Officers of 
the Peninsular and Oriental Steam Company, and the rank and 
education of the passengers who may probably be making the 
TOyages, it is not too much to hope that advantage may be taken of 
this opportunity, sncb as will ncTcr again recur, to oboerre with 
care this great phenomenon, 

Boyal Observaiory, Greenwich, 
1S67, XtaciMter 7. 



On the Solar Eclipse, Aug. 1868. 
By G. Johnstone Stoney, M.A., F.R.S. 

In May last I sent a Memoir to the Royal Society on the con- 
stitution of the atmospheres of the Sun and stars, which contained 
in an Appendix suggestions relative to observations ot' much in- 
terest which might be mado during the Eclipse of August 1868, 
and for which there will not occur so good an opportunity for 
several years afterwards. An abstract of this communication has 
been published in the Proceedings of the Royal Soeietyf and re- 
printed in the Philosophical Maffazine^ but the memoir and its 
appendix are not yet in type. As so great a delay has occurred, 
I fear lest the sug^:^cstions to which I have referred mar not np- 
pt in time to be ot use, and I therefore venture to submit them 
to the iioyai Astronomical Society. 

In the memoir it is shown that the gases which constitute the 
solar atmosphere range to unequal heights, and that the order in 
which the outer boundaries of those which are known succeed 
one another is probably the following: — Hydrogen extending 
furthest; then in order after it sodium and magnesium ; calcium; 
chromium, manganese, iron, cobalt, and nickel ; and lastly, cop- 
per, zinc, and barium. These, and wliatuver other gases exist in 
the Sun's atmosphere, intercept all light coming from beyond them 
■of*the refrangibilities which correspond to their bpectral rays, and 
substitute tor it the feebler light which emanates from their own 
upper strata. In this way they produce those dark lines in the 
spectrum whicli are so familiar, and the various intensities of 
which depend in great measure upon the ditlerent temperatures of 
the upper layers of tlic gascn iii which they have their origin. 

Kow if the Corona which is seeu during a total eclipse is 
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eaased, as we must presttmc, by the Sun's enormous outer atmo- 
sphere projecting beyond the disk of the Moon, the light which 
reaches us from it is probably' in part borrowed ligbt» and in part 

due to the atmosphere being itself self-luminous. Borrowed light, 
however it may originate,* will give a spectrum resembling the 
Sun*s, whereas any light emitted by the Solar atmosphere in virtue 
of its being incandescent will consist of briglit ra\s in the same po- 
sitions as some of Fraunhofer's lines. Accordingly, when examined 
through a spectroscope, adapted to an equatoreal tdescope,! much 
of the light of the Corona may be found to resolre itself into a mnl* 
titttde of bright lines, the brightest being coincident with the faint- 
est of Frauohofer's lines. If this should prove to be the cas^and 
if the observer could train himself to distinguish in the hurry and 
under such novel circumstance^ the lines of the different gases, it 
would even be possible to ascertain huw hiirh in the Sun's atmo- 
sphere each reaches, by uaiug a curved slit, aad noting the moment 
at which each set of lines is obliterated by the advancing Moon, 
This would be a determination of exceeding interest. The obser* 
nations should commence immediiih ly after the beginning of total- 
ity and be kept up to the end of it, as it is only from situations 
close to the Sun's disk that the brightest lines can come. 

Directly outside the photosphere there lies a stratum of the 
Sun's atmosphere which is still hotter than the photosphere, and 
on the outer boundary of this hot region theru appears to be a 
shell of excessively faint cloud, part of which is to be seen in Ifr. 
De La Rue's pliotographs of the Eclipse of i860. It probably ex- 
tends the whole way round the Sun. It is therefore very desira- 
ble that this faint shell, which seems to lie at a distance of 8 or 
10 seconds of space from the edge of the Sun's disk, should be 
observed, both from a central station and from stations close to the 
northern and southern limits of totaility, so a> to ascertain whe- 
ther, as we have reason to presume, it is coniinuuus round the 
disk. For this purpose telescopes of moderate power, and any 
way mountedt would suffice. 

It is not likely that there will be many spots, but if any 
should present themselves upon the edge of the disk within a 
week of the eclipse they should be observed for some days be- 

* Borrowed light iiia} come either from a mist of solid or liquid particles in 
die Sun's atmosphere, or because some of the gases are sensibly coloured, or from 
irrepnlnr refractions occasioned by the troubled condition of the Sun's atinospliere ; 
but will not in any considerable degree arise from the illumination of the Larth's 
atmosphere. It is firoin the abseuoe of tbit last and chief aotirce of bonowsd 
light that the Corona oomet into Tiew» and obsenrationB daring an eclipw ave to 
precious. 

f The equatoretl stand is not essential, as it would be enough to proTide a 
'ffde reflector with a dit in it, through which the rays to be observed in the spec- 
troscope shall pass; and the rest of the ima^e being viewed in the reflector by 
an assistant, be could by hand movements suthciently direct the telescope. A 
teleaoope of considerable ap^vre and ftMal length would be best. 

\ One of tlio most novel of these cirrnms' mces is that the spectrum of each 
gas will present itsi^lf with inverted intensity, the brightest lin^s obtained by arti- 
&inl nesnk being iu geaenl those wbScb are dfanuestin the Corona, and vice MriA 
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fora and after, wiih a riew to learning whether they are re- 
lated to aaoending clonds in the way pointed out in the memoir. 
These ohservations oonld probably be best made at Kew, but to 
guard against bad weather, it might he advisable to associate 
with Kew some other Observatory. Possibly there may be re- 
cords in existenct' for instituting this inquiry in regard to the 
eclipses of 1842, 1851, or i860. It is perhaps not impossible 
that the heavy mass of cloud marked g g^ in Mr. De La Rue's , 
diagram of the eclipse of i860, may have been the source of a 
cyclone which occasioned the ne!gh!>ouring group of spots. If 
so, the cloud must have afterwards drifted a good deal towards 
the pole (whieh is the direction in wliieh the probable course of 
the '?olar traio wind would have cuiriod it), and also come 
through the rotation of the Sun into a position in which it was 
much foreshortened. 

Finally, it is evident from the ohservatfons of the edtpae of 
1860^ that flame4ike protuheranees are formed of Tarioos ma- 
terials. Probably they are most of them very attenuated mists 
of solid or liquid parti c1p<«, but it is also possible that there may 
be some in a gaseous state. It is, in fact, sliown in the above- 
mentioned memoir that if two of the gases of the solar atmo- 
sphere are kept asunder by the temperatures which prevail in its 
low-lying strata, but can unite into a compound gas under the 
diminished temperatnfo and pressure which prevail a* greatsr 
heights, or vice versSt, the gas which in sueh oases presents itself 
only at great altitudes, will comport itself in many respects, like 
a cloud, and in particular will become intensely heated, and 
emit the rays wliich constitute its orajw'ous spectrum. A sim- 
ilar state of things would result from such a change in the spec- 
trum emitted by a constituent of the Sun's atmosphere, as we 
know f^om Plncker's experiments can take place in nitrogen and 
other gases. It is desirable, therefore, that the speetra of the 
protuberances should be examined, if this prove practioahle^ in 
order to determine whether they all resemble the solar specteiim^ 
as they must if these clouds are all mists, or some of them con- 
sist of blight lines, as they wili if gaseous. For such observa- 
tions a telescope whose motions are under the control of an assis- 
tant looking in sideways would probably be best. I think, how- 
ever, that I he persons who are willing to devote themselves to such 
delicate observations would do well to prepare for them by stay- 
ing for some time beforehand and up to the commenoement of 
totality in the subdued light of a darkened chamber. 

Shortly after the time of the sokr eclipse the Tnorninfr zo- 
diacal I gilt will be visible in great splendour to the members of 
the expediiiim, and it is very much to be desired that the oppor- 
tunity should not be lost of obtaining a careful spectral ex;)mii)a- 
tion of it by experts. This would not require any telescope 1* 

* That is, provided the collimator is sufficiently long to render the angu- 
lar aperture of its lens viewed from the slit, not more than the angular bresdtk 
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hut a binocular 5>p('ctroi( ojje, consistino: of two similRr instru- 
ments placed parallel to onu aiioLher, would double the iiglif-.* 



Some Remarks rm the Value of the Solar Parallax, as deduced 
from the Parallactic Intqudility in the Earth* 9 Motion. By 
£. J. btone, Esq. 

In section 8 of Mr. NeweomVs "Investigation of the Dis- 
tance of the Bon " will be found a discaseion of the value of the 
Sun's mean equatoreal liorizontal parallax givon by tho pnrallnc- 
tic inequality in the tlioory of the Earth's motion. The coeffi- 
cient of the parallactic inequality adopted by Mr. Newcomb is 
6"'520, a value but little ditl'erent from that adopted by J^e Ver- 
rier in the Annatu de FObiervaimre Impirial de Parish M^- 
moires, tome p. 100. The results obtained hj Mens. Le Vcrrier 
were, if n denote the mean homontal equatoreal solar parallax, 
ft the mass of the Mood, 



In the Month! t/ Notices for 1867, April 12, I pointed out, that 
a slight error had been made in the deductions of these values, 
and that the result should have been 



Mr. Newcomb has obtained values widely different both from 
Hons. Le Yerrier^s original values and these values as corrected 
hj me. 

The values assigned bj Mr. Newcomb are as follows : — 

II - 8"-809 n = 



of the zodiacal light at the part of it observed. Otherwise, there will be ad- 
vantage in placing a lens, which need not be achromatic, in front of eadi 

collimator. 

* A similar ammgeroent night he wed with a tdescope upon all objects 

which are not '^t. Il ir — thr two spertrosfopes being provided with collimators of 
unequal length and inclined to one another so as to be directed towards two 
parallel slits brought as close as possible together, and the light being diverted 
up one of the collimators either by total reflections, as in binocular microscopes, 
or by a small achromatised prism. In this way the light would be nearly 
doubled, an effect which could not be produced by an enlargement of the tele- 
scope. By moving the achromatised prism the image in one spectroscope could 
be made to shift laterally, and it is likely that the position of coincidence of the 
two spectra would be readily seized, even with extremely faint spectra. To 
■eeure this motion of the images with the instrument for observing the sodiacal 
light, the prisms of the spectroscnp cs might be placed a little out of the position of 
minimum deviation, and one of them so mounted as to admit of rotation through 
a amaU angle. 
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22 Mr, Stone, on the Value of the Solar Farallax, 

The (liscordances between the masses of tlie Moon and result- 
ing parallaxes are so large that either Mr. Newcomb is in error or 
Mons. Le Yerrier has made a much more important mistake than 
tiie trifling numerical one pointed out in my Ibrmfr paper. 

I had examined Mons. Le Verrier*8 work by deduetng a 
value of the Moon^s mass before the publieation of my short note in 
April, but I have now again gone through the work. The differ- 
encQA between the results obtained will be found to arise from two 
distinct causes. 

1st, Le Yerrier adopts 

Log -= 8 35199. 

Newcomb adopts 

Log = 8*35488. 

2nd, Le Yerrier finds for the relation between n, ft and the 
adopted coefficient, the equation 

n — o*ot66io P ^1 4 

Newcomb, 

n — o'oi646i P + 

Neither Le Yerrier nor Mr. Newcomb has given the data 

|]3 

from which he has deduced his value of log 

I shall however assume the length of the invariable pendulum I 

beating a mean second on latitude = sin ~ ' to be 



^ 433*86 V 3 / 



and log (equatoreal semi -diameter of Earth in^metres) 

» 

= 6*8046271 o log R 

Logarithm, which must be added to log R to obtain the log 

(semi-diameter to the parallel sin"^ ^/j} ^ 9'999Si66. 

In these data I follow Hansen. The same data appear to mo 
to have been adopted by Mr. Newcomb. 
Then if 



e(i + ^- — sin J.') I j 
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be the equation of the Earth's spheroidal 8urface,/£ the Earth's 
mf^s. «» the ratio of ^ . . we have 



where G is the gr^yitj on paraDeL sin'' Therefore 



Now let T be the sidereal year expressed in mean seconds, a 
the length which satisfies Kepler's third law. Then 

« 

T««^-»-fL /*\ «_ 1 Sun's maas I 

^ ♦ 7B ^ ' S^t + EarthlmMi/- 

Now Le Verrier takes for his unit of len^h a, and he finds, 
expressed in this unit^ r = mean distance of Sun from Earth, 
s 1*000142 X a. 

^ " (roooi4ft)«/S 

? ± » e 

E ' r* " T5 * (rooei4a>* ^ 



Now e B Bp I where logp sa 9*99951 66. 



(1*000 t4fty||i' + - 



Logy, - 8*35475 



Agreeing closely with Mr. Nowcomb's value. 

From the theory of the motion of the Earth about its oontre of 
gravity we have the following formula: — Serrei, AnnaUs de 
r Observaloire de PariSf tome v. 
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S4 StonCf on the Value of the Solar Parallax, 

. . Maw or Moon / Moon Diit of Sn \* 

* " Mom of Sim VM«oaDMt.ofMofm/ 

(I) N - [9-387^5] «« 

(a) P - [9-96»7»j » + L9'959"],»« 

N — 9"'»»3 P = Siof'yit 

I adopt the same values of the constants of nutation and 
luni -solar precession as Mr. Newcomb. 
Then 

R \» 




£ ( B . gin i") ^ _ J5 5" 
* 8 n'-Ciihi")* ~ '* S n* 

where B is tlie conHamt of lunar poraUas. 
From (i) and (2) we &nd 

IX^ » f !■ 1*57762 

Log * = I '24013 

Log « = 0-33744 
and B B342a"'707 

These data aiid the value ot log — found in the present paper 
giro fn ^"g"^* This valae agrees cloaelj with Le Verrier's Talue. 
The expression for the Innar ineqnalitj in longitude is 

, - - ooB/aiii(l'-0 

m + m r ^ ' 

where m and m* are the masses of the Earth and Moon respect-^ 

ively, r', the distances of the San and Moon from the Earth ; 
g' the Moon's latitude ; tf*, 6, the true longitudes of the Moon and 
Earth. I shall assume that iur r' the true value has been used by 

Le Verrier. Then, taking constant of lunar parallax = l\zz""J, 
tn' 

and denoting — by the solar parallax by n, I find 

n ■» o<ox66ao P +^ 
a result agreeing with Le Verrier. 
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If we adopt Le Verrier's coefficient 6''* 50, we find 

n - r*9i 

I have not incorporated Mr. Newcomb's results with those of 

Le Yerrier's, because Mr. Newcomb has employed the mean 
longitudes instead of the true. Taking Mr. Newcomb's results 
separately, we find for the coefficient the numerical value 
= 6"- 548. We must now use Mr. Newcomb's equation of condi- 
tion between n and P, but I use mj own value of ^ s -r-^. I 

81*40 

thus find 

n = 8''*S9 

a result almost identical with that obtained from Le Yerrier's 
coefficient. 

* The Talaes thus obtained depend, as I stated in my Note of 
April last, almost entirely on the adopted yalve of the Moon's 
mass. The dednctiou of the value of this quantity, to the required 
degree of accuracy, from the theory of Precession and Nutation, 
is a point of considerable difficulty. Mr. Newcomb has applied 
some corrections for tcrnis of the third order to Serrct's results 
for the equation determining the constant of Nutation, but has 
used the Precession equation unaltered. I Lave used Serret*s re- 
sults, neglecting all terms of the third order. If we employed 
Mr. Newcomb's value of the Moon's mass^ we should find 

n - r-«7. 



On SeaeFs Mean Se/racHons, By £. J. Stone. 

The refraction-corrections, employed in the reduction of the 
Greenwich ObservataonSy sinee 1857, have been computed in the 
following manner: — 

To 82^ Z. D. the refractions are those of BessePs Tabula 
Regiomontanm } from 82° to 85^ Z. D. those of the Tabuke 
Regiojnonfanfp, with tiie lofrarithm^ of mean refraction diminished 
by O'ooioo; and, finnlly, from 5 Z. D., the refractions are 
those of Bessei's Fufidameiita diminished in the proportion of 
1:0 99848. The abrupt changes iu passing through 82° and 
85^ Z. D., can scarcely be considered satisfactory. From the 
existence of several small, but systematic discordances, I have for 
some time been convinced, that our refraction-corrections for 
zenith distances less than 85" are too great. The object of the 
present paper is to put this in evidence, and to endeavour to 
determine somf> more sstisiactory meibod of computing the re- 
fractiou-correctioim. 
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I have, in the first place, compared the observations of stars 
above and below the pole, macle at Greenwieh from the years 

1857 to 1865. Let c be the adopted co-latitude; c + - the true 

co-latitude. R, R„ the tabular refractions below and above the 
pole. R (i — y\ R, (i — y)» the true refractions. A «, A<i, the 
mean N.P.D. for the beginning of the year, derived from the 
observations below and above pole, respectively, a, 6, the num- 
ber of observations below and above pole. We then have an 
equation of condition 

« -i-Sf (R±Ri)- A«-A<f, 

With a (probable error)* proportional to (^**'|)* 

From the observations of the diflferent years I have found for 
each star the value of A « — A <i and have then weighted the 

several results, roughly, in proportion to or w, and thus 

fojind mean values of A « — A with a weight S iw). The factors 
for y are then computed for the star's senith distance, with an 
assumed barometer reading of 30 in., and thermometer $0^, The 
results of each year have ,been thus separately treated, in order 

that the observations, above and below pole, miglit always have 
been corrected with the same empirical law of K — D, or law of 
discordance between reflexion and direct observations. A few 
observations are, of course, lost by this method of proceeding. I 
have thought this of little eonsequenoe compared with the pro- 
bable diminution of systematic error. The reflexion observations 
having been used in determining the co-efficients in the as- 
sumed law of B — D have not been further employed in the 
present paper. 

I have next divided the observations into five groups. 



I St. 


N.P.D. o*' 


to 15*' 




2nd. 


15" 


to 30" 




3rd. 




to -^f 


40' 


4th. 


3 7 


40' to 43" 




5tb. 


43" 


to 46" 


^9 



Id the first group, PolariM la observed so frequently, that, if 
we weighted the observations merely in accordance with the 
number of observations, the eo-latitudes would be made to depend 
almost entirely upon the observations of Polarii^ and would thus 

be affected with any outstanding uncorrected error in the divi- 
sions of the circle employed in the observations of Polaris and 
Polaris S.P. 

It became necessary, therefore, to fix upon .some maximum 
for the weight, calculated in the ordinary way, from the number 
of observations. Iiet e be the probable error of an observation of 
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a star in N.P.D., determined in the ordinary way, by the dis- 
cordances of the individual observations in a Inrirc group fiom 
the mean, t the probable error of the outstanding division errors 
of the parts of the circle employed in the observations. Then 
if a, b, a,, 6,, are the numbers ui observations bciuw aud above 
pole of two different stars, and 

ab a, A, 

« + * ^* Mt + bi 

and W and W, are the true weights of the resulting eo-lati- 
tudes. We have 



e» 1 



For Polaris and i^ibrif S.P. we have e s o''*6, and i very 
nearly o"-2. If, therefore, we pot w indefinitely great 

and for = so. 



^ .+11 



^ SB I very nearly. 

Aflter, therefore, the theoretical weight 20 is reached, very 
little greater accuracy can be expected, however much the num- 
ber of observations may be increaised. 

I have employed 20 as the maximum weight to be assigned 
to the co-latitude determined from observations of any one star. 

The discordances for the five groups are 



(t) 4- 0**40 wdght 130 

(a) -¥0-196 tZ 

(3) + o'57o 3«* 

(4) + »'05* 54 
(s) -I- ft* 190 ftS 

The equations connecting these discordances and the correc- 
tions for co-latitude and mean refraction are 
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(6) 


11 * 


+ W34 y 






(7) 


9» 


+ 1197 jr 




+ 1*76 


(«) 


6s 


+ ja7» jf 




3"4* 


(9) 


7* 






+ 7'39 


(lo) 


5* 


+ 23503? 




+ w>-95 



The equations have been multiplied by Durobers to make the 
probable errors of tlie second members nearly equal. Reducing 
these equations by the method of least squares, ws fiad the tbl- . 
Jowiog equations : 

31** + 5<4^5Jf =s 
56465 4r + 13763349 y = 499*o'9» 

From whicb we have 

It 

— 0*410 jr a 0*0053 1 

The disoordanceB (i), (2)» (3), (4), and (5% are reduced as 
follows: — 

1 + 0-Z4 -15 

% + O'20 — O" 10 

3 +0-57 -0-14 

4 + 1*05 — O'oi 

5 + z'i9 + ©"JO 



The discordances are now reduced to quantities quite within 
outstanding division errors oven over a group. 
Tbe result gives for Greenwich 

oo-Ucitad4e'3r 3i'2i"*6i. 

The value of y indicates that tbe mean refractions as given bj 
Bessers Tabulce Regiomontance at barometer 30 in., and thermo- 
meter 50°, require to be diminished in the proportion of 0*99469:1. 
1 liave here only considered the ea>e of Z. D. from to 85°. 

Now in the TahuUe Reyiontontan^ the refractions to 85° Z. D. 
are those of the Fundamenta increased in the proportion of 
1 0032^2 to I. 

If, therefore, we adopted the refractions of Bessers Funda- 
menta we should only require to diminish the refractions in the 

proportion of 0*99797 to i. 

For zenith distances below 85°Z.U. the Greenwich Obser- 
vations are at present reduced with the refrnctions of the Fundu- 
menla diminished in the proportion of 0*99848: i. 

The refractions thus reduced appear to represent tbe observa- 
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tions ms dosely as can be well expected for such oonsiderable 
Benith distances. 

If, therefore, we adopted for Greenwich the refractions of the 
Fundamental with the mean refractions diminished in the pro- 
portion of 

0-99797 : I, 

we should have all onr refractions computed froiA one set of 
tables, and representing the observations (in mean results) within, 
.or at least very nf;tiiy within, errors of observation. 

The publication of the Melbourne Observations for 1863, 
1864, and 1865, furnishes a large number of observations in 
N.P.D. comparable with corresponding observatiocis at Green* 
wich. I have, therefore, availed mjself of the Melbourne Ob- 
servations to test the accnracj of the proposed diminutioii of the 
Greenwich tabular refractions. It has, however, been first neces- 
sary to discuss the Melbourne Observations above and below pole 
in the same manner as the Greenwicli Observations, in order to 
obtain the Melbourne coUtitude. The Melbourne refractions 
h;L\(^ t>een computed from the Tabul<jB RegiomontantB, Proceed- 
ing exactly in the same way as for the Greenwich Observa- 
tions, I have divided the results into five groups. 









IHwct^ S.P* 


W««gk 


(0 


N.P.D. 147° to 




+ 2'48o 


II 


(») 


150 


»55 


+ ''585 


8 


(3) 


»55 


160 


+ c 726 


t 


(4) 


160 


170 


+ 0*738 


%% 


(5) 


170 


Pole 


+ I 007 





From these groups I have formed the following five equations 
with second members nearlj equally probable : — 



(6) 


3 * 


+ 1446 y 


= + 7-440 


(7) 


3* 


+ 1010 y 


= + 4*755 


(8) 


3* 


+ 705 y 


«'I7S 


(9) 


S« 


+ 870 y 


M -t. 3-690 


(,o) 


It m 


+ 1694 y 


■ +11' 077 



Solving these equations by the method of least squares, I find 

x » + o''-298 . y =» 0*003751 

The discordances (j), i%\ (3)1 (4)> (5)1 we reduced as fol- 
lows:*^ 



t 


4>s-4t 


» 

to -^0*39 


e 


+ rS9 


+0*03 


3 




-o'44 


4 


+o*74 


— o'ao 


5 


+ i*oi 


+o*a3 
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There ara manj very abrapt changes in the correctioiis applied 
for dmsion error to the Melbourne Circle* and some consider* 

rthlc uncertainty must exist from this cause in the rp^ults. I 
believe the abo?e discordaoces are not much greater than ma/ be 
expected. 

Finally, I have compared the Greenwich and Melbourne Ob- 
servations ip N.F.D. I have employed for this purpose the 
results of the Greenwich seyen^jear Catalogue, and have brought 
up all the observations to the year 1864 for comparison with the 
Melbourne results. I have then divided the corresponding 
observations into eleven groups. 



OiMa.N.P.D.~IIMb.H.PJ>. Wd^ 



1. 


N.P.D. 45* 


12' 




+ 3-04 


9 


a 




to 


55° 


+ 171 


at 


3 


55 




60 


+ 0-87 


*5 


4 


60 




70 


+ 135 


too 


5 


70 




80 


'fi*5x 


lat 


6 


So 




90 


+099 


»3« 


7 


90 




100 


+ o"6x 


8a 


S 


too 




.110 


•f o'86 


7» 


9 


tto 




"5 


'¥0't% 


53 


10 


"5 




t»o 


+ o»7a 


5« 


11 




tso* 


+ 1-30 


16 



Assuming ihat the true refraction 

For Greenwich » Tab. (t — «) 
For Melbourne « Tab. (1 — 

and that the relative correction for errors in latitude is } e, we 
have the following equations with nearly equally probable second 
members 



t 




+ 1245* 


jr 
9-t» 


+ 3 




a 


65 jf 


+ ix8oy 


^+ 8»55 


+ 5 




3 


105 « 


+ 785 y 


-+ 4*35 


+ 5 




4- 


170 « 


•l-txooy 


-^ + i3'50 


4-10 


)e 


5 




+ «»sy 


+ 16*71 


+ ti 


}c 


€ 


7fto # 


•h 660 y 


^ •(•it*88 


+ ta 


%e 


7 


783 ♦ 


+ 34a y 


-+ S'S* 


+ 9 


)c 


8 


xa6o 


+ ao7jf 


-+ 7'74 


+ 9 


}e 


9 


14x8 « 


•f tiay 


-+ S'8i 


+ 7 


%e 


10 


1995 « 


+ 77 y 


-+ 5'0* 


+ 7 






1520 » 


+ 3»f 


- + 5*ao 


+ 4 





From which wo obtain the following equations for the deter- 
mination of X and t/ 1 — 
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|>371545' *l-*S745^7y " 6it7i*ta +66005 le 
»a74567 # <f 6194195 y ■= 67408-69 -l>48947 I e 

T "+0*003556 -ho"oo458 ic 
jr s 4-0*005^4x4 + 0'oo6i2 ) c 

or putting =— 0*056, 

« 0*0033 
y 9+0*0091 

The errors Green. N.P.D. — Melb. N.P.D. are then reduced 
as follows:^ 

Weight. 



(i) 


+ 3-04 


to — o'76 


9 


(») 


+ 1*71 


—0-48 


SI 


(3) 


+o-«7 


— 0*63 


»S 


(4) 


+ 1-35 


+ o' I 6 


too 


(5) 


+ 1*51 


+ 0*69 


sai 


(6) 


+ o'99 




I3« 


(7) 


+ o'6* 




9% 


(«) 


+ o*86 


+ o'i8 


7t 


(9) 


+ 0*83 


O'OO 


53 


(10) 


+ o*7X 




56 


(") 


+ i'30 


—0*04 


16 



The first residual (i) depends upon the observations of only 
one star« If we njected the equation arising from (1 ), the yalues 
of « andy would not be greatly modified. The discordances are 
here larger than eonld be wished, but^ except for the first, I doubt 
whether thej arc greatly in excess of uncertainties connected 
with division errors. 

The value of x shows that the refractions of Besscl's Ta- 
hulcB RegiomontanoB require to be diminished considerably in 
order to represent the Greenwich Observations. So far as the 
comparison with the Melbourne Observations is concerned, the 
refractions of the Fundamenta would almost do for Greenwich 
without any correction. I believe, however, that the result ob- 
tained from the Greenwich Observations, above and below pole, 
is 071 titled to most weight. The correction thus deduced for the 
Melbourne refractions is exceedingly great, viz. ?/ = 0-00914, 
whilst, from a comparison of the Melbourne Observations above 
and below pole, I obtained only a correction of 

jf — 0*00370. 

The discordance between these results is so great, that if we 
introduced one of the Talnes into the equations from which the 
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other has been dedqced, the residual errors would be mncli 
greater tbaii anj existing uncertainties connected either with 
obfiervationg or outstanding errors of division. At least this is 

my own opinion on the point. T am, therefore, inclined to look 
upon tlio dilFerence as real, not porluips to the full amount of the 
discoi iliiiice, but to a considerable aiuount, and to attribute it to 
a real difTereuce in mean refraction towards the soutli and north 
al Melbourne^ the refractions towards the south being greater 
because of the moisture present in the air, the refractions towMds 
the north being consideraldj less beeause the chief effective 
strata of air have been to a constderable extent deprived of mois* 
tan. 



14th Navemher, MeUw Mpoek 1867. Bj £. J. Lowe, Esq. 

Nov. 12. Fo«rg7 and densely overcast all evening anr^ night. 

Nov. 13. Foggy and overcast, with E.N.E. wind, till 7** 40" 
P.M., when the sky suddenly became cloudless and the wind 
changed to S.E., from this time till 9^ 10*° p m. no clouds and no 
meteors. At 9^ 10™ p.h. few cumuli; 9*" 30™ p.x. overcast with 
cumuli in S. current. 

Not. 14. 1*^ 10*° A.M. again clear, except few high thin cirri* 
Wind S. Lunar halo faint, and a yellow glare on N, horison ex- 
tending to altitude 1 5°. 

27*" 30" A.M. a colourless meteor, = 4^ 2 mag., shot rapidlj 
from near A to /3 Urs(^ MajoHs. 

2 A.M. high thin cumuli in S., current moving rapidljr. 

2 A.M. till 3 A.M. ibid. No meteors. 

5^ 10" A.K. tkj coTered with rapidly-flying thin cumuli in 
S.E. current, aboye which others in S. current. Slight bieeae 

and no fog. 

3'' 55" A.M. overcast, Moon*8 place visible. 

5** 15" A.M. ibid., wind N.E., clouds rapid from S.F. 

5^ 50*° A.M. quite overcast, hasy wind N.£.s sky lighter to £. 
of zenith than elsewhere. 

7* 40" A.M. ibid., fog coming on. 

From 9 A.K. fog with incessant xain till 7 PJC., then fair ; fog 
cleared of^ but overcast. 
15th. Overcast. 

Highjield HauM, 

tZ6j, Ato. 19. 
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7%e Meteors of November 13-14, 1867, observed ai Bloomington, 
Indiana, By Prof. Daniel Kirkwood, L.L.D. 

Durinfr the niglit of November 13th, Prof T. A. Wylie, D.D., 
and uiy^eii", iLsaisted by several studentij, kept watch for meteors 
from 9^ 1 5™P.M. to 5*' 15"" a.m., at tbe Indiana University, Bloom- 
ington, Indiana. The night was very unfavourable for observa- 
tions, the sky being obscured by so dense a haze that scarcely any 
fixed stars, except those of the first magnitude, were at all visible. 
Hence none but the larfjest meteors and such as appeared near the 
zenith could be detected. The results obtained were as follows 

h m b m ' 

November X3tb, from 9 15 to t» i meteor. 

i4tb, 00 5 15 75 meteors. 

3 15 4 IS 3Sx« f> 
♦ IS S «5 >. 

Total 525 meteors. 

It will be noticed that 3 5 1 » or two-thirds of the whole number 
seen in eight hours, were observed between 3^ 1$^ and 4^ 15"*. 
The maximum occurred about 3^ 45" » when the rate was twelve 

per minute. All the meteors, with one or two exceptions, were 
"conformable." Two or three were sometimes seen simultane-' 
ously, and a tendency to appear in ehisters was distinctly noticed. 
A very remarkable meteor was observed in Leo^ a little above the 
Sickle^ about 3'' 40*". It was stationary^ and continued visible 
between two or three seconds. It was at first small, but increased 
rapidly -in magnitude until, Just before extinction, it surpassed 
Regtdut^ the only star in the ^kle then visible through the haze. 
This meteor was undoubtedly near the radiant. On account, how- 
ever, of the cloudy state of the atmosphere no efibrt was made 
to locate the common point of divergence. 

Bloomington, Indiana, 



An Attempt fo facilitate the PrerJktion of Occuftations and 
Eclipses, and the Approximate Bednction of the observed 
Phenomenon. By F. C. Penrose, Esq. (Abstract.) 

As regards occultations ; an occultation (disappearance or re- 
appearance) takes place when the surface of the Earth (con- 
sidered in the memoir as n spheroid of revolution) intersects 
the cylinder generated by the rays of li^ht proceeding trom the 
star and touching the Moon's circumference. • 

* Cincinnati lime. 

B . 
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The author submits two methods of solution, part of the 
process being in each of them geometricali or, more properly 
speaking, graphical, conducted hy means of an orthographic 
projection of the occurrence, as seen from the direction of the 
star: he thinks that the methods are capable of safficieut accuracy 
for many purposes, and have the advantai^o that tlic ol)jeet of 
every step is readily seen hy the operator, and also of being more 
expeditious than the methods depending solely ou calculation. 

The first method, worked with the help of Chart No. L, is 
Intended for prediction only, and may be expected to occupy a 
few minutes oTily in the operation, and to furnish an approximate 
result with an error not exceeding two minutes of time in ordin- 
ary cases. 

Tlie second method worked by Chart No. 11., and which de- 
pends to a lesd degree on geometrical work, ought to give a result 
true within two minutes of longitude, or eight seconds, or say 
half a second of the Moon's B. A., except in cases where the star 
impinges on the Moon's limb at an acute angles or, in other 
words, when the observer is at a considerable distance from the 
central line of oecultalion, when the error will probably be 
greater; and such cases should not be relied upon for tho deter- 
mination of longitude unless both the disappeaiancu and reap- 
pearance can be observed. 

The representation of an eclipse, treated in an analogous way 
to the occultation, is that of tk perspective projection on a plane 
perpendicular to the line of conjunction, and with the Sun at 
conjunction as the point of view, and at the Moon's distance from 
the Sun, instead of the orthographic projection which represented 
the occultation. 



On the Influence of Aperture in Diminishitig the Intensity of the 
Colour of Stars. By John Browning, Esq., F.B.A.S. 

At the last Meeting of the Society some remarks were made 
on the subject of the amount of colour visible on the Moon during 
the late lunar eclipse. 

I had previously stated that I had failed to detect either the 
coppery or the blue tints generally seen during the occurrence of 
this phenomenon. As my observation did not agree with those of 
several well-known observers, I have given the matter some at- 
tention, and endeavoured to ascertain from what cause the discre- 
pancy proceeded. 

Mr. Slack suggested that probably my having used a telescope 
of larger diameter than those employed by most of the obserrers 
would prove the explanation desired, and since then I have heard 
that our able Secretary, Mr. Huggins, is of the same opinion. The 
result of my inquiries completely confirms this suggestion. I find 
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that while most observers who use telescopes of only three or loui 
inches aperture speak of the colour as beufg less than usual, jet very 
noticeable^ observers who use telescopes of seven or eight inches 
aperture saw very little colour. Neither Mr. Barnes nor myself, 

obscrvin;^ with a io|;-aperturc, nor Mr. Witli or his nephew, em- 
ploying a iz^-inch silvered-glara speculum, could detect any colour 
at all. 

It is true that I failed equally in detecting colour with a^-iuch 
object-glass, but I account for this by supposing that the sensi- 
tiveness of my eye to faint-coloured light had been injured by the 
glare of the Moon in the large aperture. Experimenting in con- 
nexion with this subject, I have noticed that the chocolate colour 
of the so-CiiUed belts Jupiter is much more perceptible with 
6-inches aperture than with i2-inche3. As^ain, a small star in tlie 
cluster in J^ersens appears of an indigo-blue with 8^-inches, pru^;- 
sian>blue with lo^-inches, and royal-blue with 12^-iiiches ot 
aperture. It follows from this that colours estimated by com- 
parison with the ingenious chromatic scale of Admiral Smyth, in 
wliich each colour is represented of four different degrees of inten- 
sity, will not possess any relative value unless taken in connexion 
with the aperture employed when the colour was estimated. Were 
due allowanee made for tliis disturbing influence of variation of 
aperture, 1 think many discrepancies between the colours attri- 
buted to double stars by different observers might probably be re- 
conciled. 

JVb^*— An enlarged diagram of Smyth's chromatic scale, and 
another showing the apparent difference in the colour of a star 

when seen with apertures of 4 inches and 12 inches, was exhi- 
bited and described at the time the paper was read. 



The following elements, calculated by Herr Lehrmann from 
observations of Aug. 25, Oct. 2, and Nov. 4, are given Asiron, 
iVdcA. No. 1669: — 
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Epoch, 1867, Oct. 2*0, Berlin M.T. 



O I » 



M 



66 47 




log a 



= 7 39 *9*5 
= 776"'43667 

- 0-439934 
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Ber. Chablbs Feitchabd, M.A., F.B.S.» in the Chair. 

George Parker Bidder, Esq., Paper Buildings, Temple i 
Capt. Drayson, R.A., Military Academy, Woolwich; 
R, P. Greg, Esq., Prestwich, Manchester ; 
R. J.Lecky, Rsq., Stock Orchard. Villas, Caledoni{m Kond; 
John Sorley, Esq., LL.D., Principal of the College, Birk- 
enhead ; 

Thos. Hunter Manle, Esq., LL.D.,yiee-Frineipal of Birk- 
enhead College; and 
The Be7. Win. Owen WilliamSiPwleheli, Gamarvonshize. 

were balloted for and duly elected Fellows of the Society. 



BotaHon o/Mars, By Richard A. Proctor, B.A. 

A series of clearly marked Tiews of Man, taken by Mr. 
Browning in January and February, 1H67, afforded me the op- 
portunity of estimating the rotation of Mars by means of an in- 
terval of nearly 201 years. Tn doinof this I detected some slight 
errors in ray former calcuhition. First, the construction of a 
chart of the orbits of the four inner planets enabled me to form 
a more accurate estimate of the difference in the geocentric lon- 
gitude of Mars on April 24th, 1856, and on November 26th, 
1864, as compared with his geocentric longitude on March 13th, 
1666; secondly, the preparation of a chart of Mars suggested 
alterations in the corrections for phase ; and, lastly, I found that 
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I had unaccountably dropped a day in taking the interral of 
198 yeara. The effect of the last error ia less important tban 

might be supposed at first sight, since on adding twenty-four 
hours to the interval, we have to add one rotation of Mars to 
the number taking place in the interval, and it is the ditference 
between one rotation of Mars and twenty-four hours (i.e. about 
37^ minutes only) whidi lias to be diatribttted amongst upwards 
of 70,000 rotations. 

I now present in a table the resnlta of the calculation of 
three long periods, viz. from March I2tb»* 1666, 12*' 20°^ (astro- 
nomical time and New Style) to - 

April 24th, 1856 (i) 
Nov* a6th, 1864. .. (il) 
Feb. asvi, 1S67 (iii) 



Interval in Cor. for Cor. for 

Int. >ecs. 0«OC.iiOOg. Thute. 

(i) 5999524200 o" — 12'^ 

(ii) 627065C760 — 248 o 

(iii) 6341394300 — »73 + 3 



Resulting 

Corrected Int. No. of Rotation 
in seconds. Rotations. Period. 

5999521246 67682 88642737 

6270589696 70740 88642*734 

6341326590 71538 88642-734 



Here the results have been brought into close agreement by 

selecting suitnhlc vnlnps for the phase-corrections. That these 
values arc not tar from the truth will be seen by the accompanying 
tracings of the views in question (see Plate) ; the arc from cross- 
iinu to cross-line along the equator of Mars being, of course, 30°. 

The correetions for geocentric longitude may be depended 
upon as being within of the truth. In the accompanying 
copy of my plate of the orbits of Mars, the Earth, Mercuryf and 
VenuSy the positions of Mars and the Earth at the several epochs 
are indicated and connected by straight lines. In determining 
the approximate position of the Earth at any date several cir- 
cumstances have to be considered. Thus take the opposition of 
Mars in Mardi, 1666. I find that this took place at midnight 
(nearly) on March iSA. But it will be seen that the opposition 
line is placed about ono quarter of a degree in advance of the 
position given to the Earth on March 2 1 . The explanation of 
this will illustrate the process applied to each epoch: — 

My chart shows the position of the Earth from day to day 
on the sujjposition timi at noon on the 21st December the Earth 
ib at tiio winter solstice. iS'ow, nearly enough for our purpose, 
this was the case in leap-year in the beginning of the seventeenth 
century. But the Earth was about 4$' in advance of the winter 
solstice at noon on December 2 ist in leap-years at the end of the 
seventeenth century, — therefore, in 1664, about 30' in advance. 
Again, in each common year the Earth loses i c;', so that in 1666 
there was at any hour of any day, after February 28, a loss of 
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about 30' from the position held by the Earth at the same day 
and hour in 1664. Therefore the position of tlir> Earth at mid- 
night, March 18th, 1666, was about that which would correspond 
to that date as the chart stands; that is, about two days and a 
half's moticA (or nearly 2l°) behind the point marked March 
2 18t. But owing to the precession of the equinoxes the lines ® 
and ^ in my chart must be shifted about 2^° forwards around 
their point of intersection to indicate the position they had in 
1666. The difference 1° indicates the amount by which the op- 
position-line in question is in advance of the position given to 
the Earth on March 21st in my chart. 

The close agreement between the results obtained, — and that 
without any noteworthy /orcm^ of the correction for phase, the 
only dotAtfml point in the whole question^ induces me to look on 
the value 

S864a*735 see. or 94^ 37"> 2»*735*. 

as very near the true value of Mars' rotation period. 



Inductive Proof of the Moon's Insolation, 
By J. Park Harrison, M.A. 

1. On the assumption that the Moon's substance has a capa- 
city for heat^ the mean maximum state of insolation of any 

hemisphere would evidently be attained at the period of the 
lunation when the largest surfaro ]ui?; bpon continuon?lv exposed 
to tlie Sun for the longest duraliou of time, 1l\\\a occuts at the 
third or last quarter, when the half-mooa then illuminaied has 
been subjected to the solar radiation for a mean period of 265*5 
hours ' + ^54 hrs. _ ^^^^ remaining half, now 

in shade, has very recently received the Sun's rays for a period 

of equal duration. 

The epochs of maximum and minimum heat are clearly shown 
on a horizontal section of the Moon in the diagram (fig. i ), where 
the light and dark crescents represent her state of insolation in 
proportion to the number of days during which the Moon's sur* 
face has been exposed to or withdrawn from the Sun.* 

2. Nou' the heat which is acquired by the Moon,'|' and radiated 
to the Earth, is entirely dark heat ; and this, as Prof. Tyndall 
has pointed out, "would be almost wholly absorbed by our 

* The plus signs before the figures in this diap;ram (+ i to + 15^ in(!icate 
the number of days of suashine. The minus signs indicate the number of 
days of shade. In fig. 2 the dark tint A representB heat ; the lighter tint B, oold. 

f The German physicist Herr Althaus has estimated the heat of the Moon on 
the z2nd day of the lunation by an elaborate process at several hundred degrees 
of Fahrenheit. Pogg. Ann. 90, p. 551. 
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atmospheric vapour.*** It would oonseqaeDtlj tend to ituse the 
temperature of the air above the donds, and cause increased evapor- 
ationfrom their surface. Cloud would therefore be diminished in 
density and raised to a higher elevation, and under favourable 
circumstances it would be dispersed ;f in either of which events a 
sensible fall would necessarily be caused in the temperature of 
the air near the ground, owing to increased radiation of terres- 

• trial heat to the sky. And precisely opposite results would occur 

< at the period of minimum heat in the Moon. 

If our ordinary thermometers, then, give no indication of any 
changes of temperature at these seasons, it would show either 
that the Moon is not heated by the Sun, or that her state of inso-. 
lation is insufficient to produce the physical effects which would 
otherwise have followed. 




3. The daily mean temperatures, however, at the Observa- 
tories of Oxfinrd, Berlin, and Greenwich, when arranged in tables 
according to the age of the Moon, show conclusively that the 

temperature of the air near the siirfjice of the ground is very 
sensibly affected \ the maximum mean temperature occurring on 

* J?cal, p. 147. See alio Henchd'e OMiKiier o/AHrmnomjft 43s, p. 
261. 

t Herschel's Lectures on Scientific Subjects, 1866, p. 149. 
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of ihe Moon*s Insolation, 41 

the average, at each of the tlirec stations, upon tho 6th and 7th 
dav of the lunation, when tlu' Moon's crust turned towards the 
Earth is coldest ; and the minimum mean temperature some time 
after full Moon, when the same crust has been exposed for several 
days to intense radiation from the Sun.* 

This will be seen in the diagram (fig. 2), where a curve of the 
mean temperatures for each day of the lunation, described about 
the section of the IMoon already referred to, sho^v? the contem- 
poraneous conditions of air-temperature and hniar insolation. 
The curve itself is derived from the mean results at the three 
Observatories. 

In the curves formed from these means, the dark tint in- 
dicates a mean tempmture above the average^ whilst the lighter 
tint indicates a mean temperature below ti^e average. It will 
not escape notice that thej ooincide in a very remarkable manner 
(see Plate of Curves). 

The Berlin mean temp'^ratures, which were tabulated by Dr. 
Madler thirty years ago, were derived from observations taken 
at 5 A.M and 2 p.m. from 1820 to 1835. The difference between 
the maximum at first quarter and the minimum near the last 
quarter is 2^*3 Fahr.f 

At Oxford the daily means were obtained from twelve read- 
ings of traces of the self-registering Thermograph, with a few 
interpolations. The diflerence between the maximum aud nuni- 
mum mean temperatures is 2"- 8 Fabr. 

The Greenwich means were derived from the 2 -hourly obser- 
vations of 1841-47 ; excepting the means on Sundays and holi- 
days, which are sunply arithmetical means of the self-registering 
maximum and minimum thermometer. From 1 856 to 1 864 
inclusive they were derived from the ordinary didly observations 
corrected by a small quantity and checked by an examination of 
the photogra] hie curves. The difference between tho maximum 
and minimum results is 2°*3 Fabr. 

The mean difference in the value of the results at the three 
Observatories is 2^*5 Fabr* 

4* It will be noticed in the diagram (fig. 2) and also in each 
curve (see Plate), that, whilst there is but one period of maxi- 
mum air temperature, two minima occur at nearly equal distances 
on either side of the Moon's third quarter. They are separated 
by a marked rise in the curve at tho time the jrrcatest heat 
is assumed to be attained by the Moon, and consequently iho 
lowest mean temperature of the air might have been looked for. 

This apparent exception to the physical law above indicated 
seems to afford additional proof that the general results are due to 

• 

* For method of tabniation lee Fnete^Ui^t the Boifal Sodeiy, May 
1 865, p. 2x4. 

t On asoeitauungthe oecarrenee of the maxinran air-tempemtttre on the 6th 

day after new Moon, Dr. Madler seems to have put the figures aside for coni- 
tirmation. He has not since then, that 1 am aware of, made any use of them i or 
suggested any explanation of the results. — See DerMond, p. 164. 
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the canses to which they have been assigned —-/r^^A cloud hamng 

been found to arise a day or two before the third rpinrter* to 
supply, as it would scf m, the increaFc ^l de mrindj" tor vapour at 
that period. And the moment when this periodic cloud is dis- 
persed or raised by the agency of the Moon's heat is signalized 
by the rapid fall in temt)eFati2re which occurs immediately after- 
wards. Possibly, however, some part of the lanar radiant, heat 
may reach the surface of the Earth at the time of the Moon's 
maximum insolation, and so assiet in raising the temperature of 
the air, and in producing increased evaporation. | 

No rise or fall in air-temperature of any anu»unt occurs at 
new or full moon, though a tendency towards change seems clearly 
indicated shortly before full moon.§ 

The maximum effects, then, synchronising so nearly with die 
epochs of maximum and minimum exposure of the Moon's surface 
to solar radiation, seem to prove that our satellite is heated by the 
Sun. 

5. The relation which has been thus traced between the 
Moon*9 heat and the daily variations of mean temperature, whilst 
it confirms the world-wide belief in lunar influence, reduces it to 
its real importance and frees it from the haze which has so long 
surrounded it. The effects produced would necessarily vary with 
the amount of cloud and vapour which from time to time happens 
to be present in the airi and this does not primarily depend upon 
the Moon. 

SwMini, Zhe» 34, 1867. 



A Detemiinaiion of the Maori t Matt. By E. J. Stone, Esq* 

In a Note " On the Value of the Solar Parallax as deduced 
from the Parallactic inequality in the Earth's motion," printed 
in the last number of the Monthly NoHeet, I have deduced the 
value of . the Moon's mass from the equations as given by Serret 
witiiout the modifications introduced by Professor Newoomb. I 
have since determined those equations independently, retaining 
all terms of the third order in the Lunar Theory. My results do 

• I finmd tikis to b« tiM cue tm tabulating the mean amoant of ckrad and 

contemporaneous air-temperature at Greenwich in 1841-47. Both cloud and 
temperature were found to rise above the average on the three days prerfdins; 
third quarter. And this was not caused, as I ascertained, by any change in the 
direction of the wind. 

"f Sf^e ITopkins' Afjvoftjyheric Chanyfft, p. "^37. 

X See Annitaire du Bureau den Longitudes, where Schiibler and others are 
qnoted aa having fMmd tiie mininrani of dond to oocvr after third quarter. Jbm» 

J833, p. 61. 

§ Merschel'a Lecturu on Scientific SulgeeiM, p. 149. 
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not agrpe with those obtained hy Professor Newcomb. As the 
deducLiou of the Moon's mass from the tlieorics of Precession and 
Kutation is a point of real importance, I print mj results. 

I take y to denote Delaunay's constant, which, in the first 
approximation^ is equal to the sine \ (inclination of lunar orbit) ; 
a, the mean distances of the Moon and Sun ; the excen- 
tricities of the lunar find solar orbits j « a constant depending on 
the Sun's mean disturbing force, the moratiits uf inertia of the 
£artb, and the Earth's jinfruLar velocity ; f*^ the motion of the 
Moon 6 node^ relatively 10 the line of etji^uiiioxes, in a Julian year ; 

• 

Moon*g Mm «|' 
^" Son'iMaH a** 

I then find 

Coiutant of Nntatioa « » « ^ ^l^- iJ^j. 

From wUeh ^Drmnla I find, with Luni-Solar Freeesalon 
e= 5;o"^378 and Nutation = 9^-223. 

Moon's Mass i 
• Earth's Maw ~ 17^6' 

It appears to me that Serret's formula; are not accurate to the 
third order. His e would no longer be a constant. 

t 



Jupiter and hu Satellites, By Thomas Barneby, Esq. 

Having had a clear view of the phenomenon on the list 
August last, soon after its commencement^ and daring the pro- 
gress which I witnessed, I trust my observation may be recorded. 

I used the whole aperture of my 9-inch Equatorcsl, made by 
Idr. Cooke for tlie late Captain Jacob. 

When I first saw the planet, the shadow of the third satellite 
only was on its disk. The third satellite itself next made its 
ingressi snd I afberwards saw the several ingresses of the shadows 
of tbej^WA and firsi eatellites, and of such satellites. 

The second sateUate bad then become eclipsed, leaving no 
satellite visible, except on the fiice of the planet. 

The three shndows were perfectly black, and there was no 
perceptible penumbra, although the outlines were not so clearly 
defined as X have seen them with a smaller instrument. 
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The three satellites, when on the disk, were of dtflGBreilt 
eolonn, the JirH was the lightest and brightest, lesemhling most 
its colour when off the dis^ and the fourth was as black as its 

shadow. 

The third satellite was generally of a cinnamon coIouTj but on 
its sou til -western side there was a lar|ie double spot of a much 
darker cinnamon or sponge colour. These markings were very 
peculiar, and are well delineated in Mr. Dawes's paper in the 
Mcnihly Nodeet of November last. I have before described 
them, as on the apparent east side, which accords with the south- 
western side, allowing for inversion and the position of the 
planet. 

The belts in the neiglibourhood of the equnforial regions of 
the j)hinet were illuminated with a brilliant ro;;e- colon red tint, 
which added much to the beauty of the view, and reminded me 
forcibly of a terrestrial ''Evening^red** of more than ordinary 
magnificence. 

So9Uh VUSa O^MrmUarift Woremitr, 
i6M Dtti^^ett 1867. 



Results of the Ohservations on Sun-spots made in Kew and in 
JJes.sau during the Year 1867. Conuuunicated by Messrs. 
De La Rue, Stewart, and Loewy. 



Months. 


No. of 

new 
Groups. 


• 

Kamben. 


Days 

of 
Obs. 


Days No. of 

with>.ti It II e '.V 
Spots. U roups. 


Numbers. 


Days DavH 
of without 
Obs. Spots. 


January 


0 




6 


6 


0 


• • 


23 


23 


Febrnarj 


0 


• » 


10 


10 


0 


• • 


a6 


a6 


March 


3 


770 to 77* 


10 


6 


3 


X to3 


a6 


IS 


April 


% 


773 to 774 


»5 


9 


1 


4 


«4 


16 


May 


1 


775 


»3 


9 


% 


Sto6 


a6 


16 


June 


0 


• • 


*3 


It 


I 


7 


30 


«3 


July 


a 


776 to 777 


»9 


14 


a 


8 to9 


31 


s8 


Angoat 


0 


• • 


0 


• • 


3 


10 to la 


S» 


ao 


Si^traiber 


I 


778 


8 


0 


r 


«3 


30 


17 


October . 


3 


779 to 781 


IX 


3 


3 


14 to t6 


a8 


»3 


November 


% 


78a to 783 


10 


3 


4 


17 to so 


aa 


5 


December 




784 to 786 


5 


5 


ai to aj 


«5 


3 


Total 


>7 


770 to 7S6 


120 


7» 


»5 


I to »5 


31a 


«95 



RemarksM-^The numbers in the Kew list form a continuation 
of the Catalogae of Groups, published in the first series of Be- 
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searches in Solar Physics,** by Warren De La Rue, Balfour 
Stewart, and Benjamin Loewy, pp. 6-8. 

Those days on which it is doubtfal whether spots were on the 
San or not, have the sign (?) after them. 

Necessary repairs and alterations in the Kew dome caused an 
interruption in the regular work of the Photoheliograph from 
August 9th to September 9th. 

Altlioiigli the number of groups observed is the lowest since 
the commencement of regular Sun observations in 1825, still 
there were among the number several of very considerable size 
(Mareh 31, April 5 and 6, and September p-si). Laige solitary 
spots made their appearance towards the end of the year. 

Ilofrath Schwabe reports that the unifinrm brightness of the 
Sun*s surface observable, is the beginning of the yenr, and the 
almost total absence of faculae, both of which phenomena were 
some time ago submitted to the attention of the Fellows of the 
Royal Astronomical Society, have disappeared, and that since 
October the Inminosi^ has again diminished near the edge. 

On November 12th, 2^ p.h. (Dessan M.T.), dnring a very 
short glimpse of sunlight, he observed near the limb two or three 
luminous bodies of a cloudlike, fleecy appearance^ quite similar to 
those which he has observed in former years ; nnfortunately he 
had no time to study them more closely. 



Note on the Variable Star^ T Serpentis. 
1869, « = iS** 2i°» 59» ; ^ =s + 6° 127. By J. Baxendell, Esq. 

This Variable was discovered at Mr. Worthington's Observa- 
tcnry, Crumpsall, in July, i860, as an outlier of the fine Cluster, 
No. 72 of Sir William Ilerschel's 8th class, and a brief account 
of it was inserted in the Monthly Notices {or January, 1861 ; but 
as it appears not to luxve been seen since by other observers, and 
may therefore be supposed to have been merely a temporary 
star, I have thought it desirable to communicate to the Society 
the resalts of all the observations I have hitherto made. 

Observed maxima of T SerpenHa 





May 12 


10*5 mag. 


1862 


April 17 


io'7 


1863 


April I 


ii*o 


1866 


Dec. 10 


I I'O 


IS67 


Not. z5 





Equating, and treating by the method of least squares, we 
have 

Epoch iS€4, Feb. 29. 

M«an period » 340*5 da^ 



Digitized by Google 



46 jifr. Knott, On the Maximum a/TJ Geminorum. 



Calculating the times of maximum from these element^, we 
have the following differences between the calculated ami the 
observed Hmsai — 

C - o 

+ I'S 
+ %*o 

- 6-5 
+ 6-s 

- 3-0 

The greatest difference being onlj one Jifip'teeand of the 
mean period, it appears that T Serpentis belongs to the list of 
moderately regular periodical yariables. When at minimum it is 

below the 14th magnitude. Its next m;^xinnim is due 1868, 
October 2 7 5, at which time it will be favourablj situated ibr 

observation, 

C/uetham HtU, Manchuier, 
Jmmary S, iWt, 



On the Maximum of U Geminorum. By G. Knott, JEisq. 

I beg to offer to the Society the following observations of 
the maximum of Mr. Hind's curious vf^nnWe «tar XT Geminorum^ 
which occurred in December last. The observations were made 
with my 7^-inch Alvan Clark refractor, the magnitude of the 
variable on each occasion being deduced Irum a careful compari- 
aon with a selected list of neighbouring stars. The light-ratio 
of the aagnitade scale employed Is 2*5 1 2. 

Date. Mag. Benwrks. 
h m 

Dec 3 1867, 9 ao G.M.T. under 13 Not seen. 

7 . 10 »5 9*4 U bliiisb white, disk iU-de- 

I* ti 10 9*6 Moonlight, and doudi txoaUe* 



iS to 11*05 U rather large for its ma^., 

shining with a dull bluish 
white light. 

s» 8 45 137 Batiier brighter at intemli? 

%7 II 10 14*0 

31 >o 55 14:^ Feeblj glimpaed. Skj rather 

hazy. 

The observations are not sufficiently numerous to enable me 
to determine the date of maximum with great nicety^ it would 
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appear, howovor, to linvo occurred on December 8th, about nine 
days later than the calculated date of maximum deduced from 
the elements given by Dr. Schdnfeld in his " Catalogue of Vari- 
able Stars." 

The rapidity with which this remBrhable star goes through 
its ehangeSy the irregularity of its period, its hazy appearance 
and peculiar hue, and the curious fluctuations of brightness in 

short intervals of time which have been sometimes pbserved, 
point it out as an object well worthy of careful attention on the 
part ot astronomers. 

It is much to be wislied that observations of its spectrum 
could be obtained, as the peculiarity of its appearance suggests 
the probability that its speotmm would be found to he eharactnrt 
Ised by the presence of bright Hnet. 

Jmumy 9, 1868, 



Companion to y Eguulei, By G. Knott, ETsq. 

On the 9th of July, 1^67, T discovered a minute and pretty 
close companion to y Eq>fnlei., which, so far as I am nware, had 
not been previously observed. Measures with a parallel wire 
micrometer on the samu evening, and on that of July 27th, gave 
the following mean malts : — 

F 8 9,1^*%^ obSk It, w. 53 } D s ft"'! 3 1, obi. 8, w. 14 1 Bpoch 1867*54. 

The small star is about the nth magnitude (corresponding 
with about the loth mag. of Struve's Scale), and its colour, a fine 
dear bine, contrasts fin<dy with the pale yellow of the primary. 

IFOMlero/ir Olterwi/ary, Cu/^tfMit 
Jmnury 9, s868. 



EpAemeris for the Opposition of Iris^ 1868, computed from his 
Tables of Iris. By F. Brunnow, Esq., Astronomer Boyal for 
Ireland. 

Log, Dist. 

B«rUnM.T. App. R.A. App. D«oL fromSarUa. 

h a ■ Off 
i868» March ft7'5 X3 30 11*15 ^>7 * **'7 o*»8340 

s8'5 ^9 19*43 57 4°*^ o*s8a5s 

a9«5 a8 97*03 16 5a 49*6 0*^8170 

30*5 17 34*00 16 57 50*0 0*18094 

31*5 36 40*39 —16 4a 41*9 018015 
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Capt, SfMe^ the Lunar Crater Linni. 









irom EiftrttL. 


April 1*5 


bat 

13 as 4«-a7 


0 t * 




—id 37 as'S 


o*a796a 


**S 




16 32 i'9 


0*27905 


3'5 


43 56'7i 


16 26 30*6 


0-27855 


4*5 


23 1-39 


16 20 52*2 


0*27811 


S'S 


22 579 


16 15 6-9 


0*27773 


6-5 


21 9'97 


16 9 15-0 


0*27742 


7*5 


ao i3'98 


16 3 i6-8 < 


' 0*27718 


8-5 


19 17-87 


15 57 127 


0*27700 


9*5 


18 2171 


15 51 2*8 


0*27689 


io*5 


17 aS'SS 


15 44 47*7 


0*27684 


ii'S 


16 29*44 


15 38 277 


027686 


12-5 


15 33 46 


1? 32 3'> 


0 27695 


>3*5 


»4 37'6S 


15 ^3 34-'3 


0*27711 


HS 


13 42*09 


15 19 i'8 


0-27733 


>S*$ 


12 46-81 


15 12 a6*o 


0-27762 




II 5189 


15 5 47'4 


0-27797 


>7-S 


10 57 37 


14 59 6-a 


0-27839 


i«-5 


10 3-31 


14 52 as*9 


o*«7888 


19-5 


9 9*77 


H 45 377 


0*27943 




8 i6-Si 


14 38 51'* 


0^8005 




7 H'SO 


14 3a 37 


0*28073 
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Opposition, April la, la'' 3™ 34**8 Berlin M. Time. 



J%e Lunar Grater Lmni. By Capt. W. Noble. 

Since the appearance of Mr. Birt's letter in the 27th volume 
of the Mo7\thhj Notices, p. 93, " On the Ob!«ciiration of the Crater 
Linne** I have (in common, I suppo«o, v^nth every possessor of a 
telescope) from time to time examined Linjucus, with a view to 
detecting any change which might conceivably be in progress in 
it. Up to a very recent period, indeed, all such examinations have 
had an entirely negative result. In the place where Beer and 
Madler depict an annular crater I hare hitherto seen nothing but 
a small ill-defined white patch or spot^ -with soft edges; presenting,. 



Digitized by Google 



Mr, Joynson^ the Lunar Craier Linnf. 



49 



even under the most favoarable iUamination, the aspect of any 

other small crater, near the centre of the lunar disk, at the time 
of full Moon, though without the aharpnesB of outline which ' 
would characterize it. 

Subsequently to reading; the paper by my friend Mr. Huggins, 
too, ai p. 296 of the \nst vohime of the Notices, I inade an attempt 
to get a glimpse of the minute crater which he there depicts, but, 
as before, without eflfect. Ultimately I made up my mind that 
my optical means were insufficient for the scrutiny, and gave myself 
very little more trouble about it. 

It was with no small surprise then, that, on looking at the 
Mare' Serenitatis, at 5'' on the evening of Sunday, the 3rd No- 
vember, I was struck by seeing LinncBus as an unmistakeable 
shallow crater, of somewhat elliptical form, and with the S. W. part 
of its surrounding wall rather thicker than the remaining portion. 
The floor of the crater was identical in tint with the surrounding 
Marej and the effect presented at once suggested the aspect of the 
well-known nebula $7 Messier^ between $ and y Lyrce. I was 
employing' a power of 154 on my 4*2-inch achromatic of 61 inches 
focal length, when 1 first caught sight of Lmm\ but exrhnnged 
this for one of 255 for confirmation of detail. It is with the last- 
named power that the accompanying sketch* was made. I did not 
attempt any micrometrioal measurements, but contented myself by 
drawing, with my eye at the telescope, what I saw at moments of 
the best vision. The extreme shallowness fALimuBus ^vas curi- 
ously shown by the contrast presented by the remarkable black- 
ness of the shadows of the minute craters to the north of it. 



The Lunar Crater LinnS, By J. Joynson, Esq. 

On the ist January, 1868, at 8^ p.m., it was not easy to make 
out where Linnd exactly was in the field of the telescope, and 
when found it was &r from being bright, and looked ill-defined 

and flattish. It appeared as though it was situated in a sort of 
trough formed by two "veins" or "ridges," that trended past it 
about due South, which " veins" were judged to be higher than 
Linne itself, particulaiiy that on the western side. 

Ou the 3d January the above-mentioned "veins" could not be 
found, but Linni itself was distinctly seen as a small black crater 
very well defined, surrounded by the usual hazy brightness. 
The following and south following part of the crest of the crater 
was the brightest, but the whole crest looked bright by contrast 
with the deep blackness of the centre. The crater lays rather 
south preceding the middle of the hazy brightness but when it 

* Tlie sketch referred to closely resembles that given by Mr. Huggins, 
vol. ziriL p. a96.— 
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was best seen, it looked as if the brightness was not so extensive 
as it usually appears, and the crater itself was yery near the 

centre of it. 

Tho orater was found with a positive eje-piece of a pdwer of 
about 400; and thougli it was ulLcrwards been with the ordinary 
eje-picces, both negative and podtive, yet it was with consider- 
able difficulty, and would certainly not hare been made out with 
them. I think it was best seen when the rest of the Moon's 
surface was a very little out of focus. 

\hr Moon got up to and past the meridian, it booame more 
dilHculc to make out the crater ; and at 7*^ 4.0'" p.m. it required con- 
siderable attention to make it out at nib even with the before- 
mentioned eye-piece. At 1^ 15"" there appeared to be just above 
the crater a bright **spur" projecting out of the hazy brightness.** 
•The shallow crater could not be seen. 

From what I have observed to-night| I am confirmed in the 
belief that there has been no change at all in Lannd itself. The 
difference has been in observers, their instruments, and time of 
observation. I am convinced that I never should have seen the 
crater if I had not had this eye-piece, which, however, does not 
belong to the telescope. I use it with the microscope, and it was 
quite, by chance that I have lately adapted it to and used it with 
tiie telescope. With the other eye-pieces Linne appears exactly 
as it did when I first observed it a year ago. 

The measures of the whole brightness gave 4''*42, and those 
for the small black crater gave i"'Z2^ ; but I had to mea'^nrc 
with the ordinary eye-pieces in the micrometer, which did not 
show it so well as miglit have been wished. 

WaierloOt January 3, 1868. 



On a Contrivance for reducing the angular Velocity of Meteors^ 
so as to faciUiate M« obeervaUon ^ their Spedra, By John 
Browning, F.RA.S. 

When detailing to the Society some experiments I made, 
attempting to determine the characteristics of the spectra of the 
meteors of 1866, 1 stated that the great obstacle to any accurate 
observation arose from the enormous velocity with which the 
meteors travelled. This obstacle I have tried various means to 
overcome. 

The contrivance I have found most promising consists of a 
direct-vision prism, having in front of it a deep concave cylindri- 
cal lens, and in front of that a double convex lens of the ordinary 
kind. Both these lenses should be either achromatic, or else 
made of optical erown glass of the lowest dispersive power. 

The action of this piece of apparatus will become apparent 
upon referring to the accompanying diagram. 
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In ihis diagram A A repreBonts a oomponnd direct-Tidon 
priBm; a plano-ooncave cyUndrical lensi C, a doable-eoncave 

lens with spherical curves of a much less curvature. 

The dotted line represents the path of a meteor ; the figures 
I, 2, 3, three points in its path, and the lines proceeding from 
these three points, the manner iu which the rays proceeding from 
the meteor are acted upon hy the lenses and converged, so as 
to produce a comparatiTely etationary imago in the prism. 

The lens C, is useful in two ways. It assisti in the converg- 
ing action required, thus increasing the field, and it greatly im- 
proves the definition of lines in spiectra, by bringing rays at right 
angles nearer to the same focus. 



With the apparatus I have just described I have found it 
easy to obtain the spectra of Mis shot from a Boman candle 
placed only a few yards off from the instrument. The angular 
Telocity of the projected balls under these conditions is, of course, 
▼ery great, yet the characteristic lines of baryta, strontia^ &c., can 
be readily distinguished in their spectra. 

I have the pleasure of exhibiting the apparatus adapted to a 
spectroscope similar to those I have made for the lioyal Society 
under Mr. Huggins' instructions. 

Our opportunities of observing meteors being very few, I have 
made this adaptation, so that the same apparatus may be used for 
various purposes* 



The Meteor Epoch of November 13-14, 1867, 

By V. Fasel, Esq. 

The early part of the night of November 13-14 was not very 
favourable, the sky being ratb<'r overcast. Soon after 8'' p.^r. 
it nevertheless cleared up so much as to induce me to make due 
preparations for keeping watch for the expected shower of 
meteors. After obtaining tlie true time from a Uansit I^olaris 
and other stars, I took my post outside the Observatory. What 
follows were the results of my watch : — 

Nov. 13, at 1 1^ 40"^ P.1C. Wind E. b. N ; high thin cirri in 
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W. S.W. current passed over the Moon, and when to^ East of it» 
tbey remained Stationary for several minutes, and then gradaally 
vanished. 

,jb^,m (G.M.T.). A meteor of the second magnitude 
shot from above the Pointira in Ursa Major, and travelled about 
12° due South, towards Castor and Pollux. Its colour was red; 
it lei't a train of red light. 

Nov. 14, o'' 1 1*" A.M. Some light whitish clouds appeared in 
S.E. They came rapidly towards the Moon in a N.W. direction. 

oh i^m ^ ][^ ^ luoai corona, lightly coionred. 

o** 15"* A.M. Sky partially overcast with rapid flying thin 
Bcud in S.S.E. current. 

30"^ A.M. Sky overcast. At o'' 40"" 28' a.m., saw through 
the cioud.s a stationary meteor, which was visible between two or 
three seconds. Its position must have been in the constellation 
Z<o. Its colour was red, and of the size of a tennis-ball. 

From 40°" 28* to 3*^ a.m. the sky was quite overcast, but the 
Moon remained visihle through the Hght clouds that continned to 
fly rapidly in S.E. current. 

Fi >rii A.M. to 4'' 30" the Moon was invisible. 

4^ 45"" A.M. Sky cloariag up; a few stars visible. 

5** A.M. Fog coming on. 

6'* A.M. Dense fog. Observations discontinued. 
Ciapham Obtertaitny, November 141 1867. 



Meteoric Shower^ November 1 867, observed at the Cape of 
Good Mope. By G. W. H. Maclear, Esq. 

I forward the results of the watches for the November 
Meteoric Shower, kept up at this Observatory on the nights 
of the i2tb, 13th, 14th, and 15th. 

Nov. 1 2th. Commenced watch at 8'^ p.m., Cape Mean Time, 
terminating at daylight; only three meteors were observed, 
viz. — 

b m 

II 4 from Taurus to Horizon Large, blue and white* 
II 45 Procyon Northwiird red. 

11 55 Zenith Westward Very large. 

Bright moonli^it, and violaat 6.E. wind thronglioiit. 

Nov. 13th. Commenced watch lo** 45", terminating at day- 
light; nine meteors observed, viz.— 

b ■ 

II 49 5 from • Ceti to • AadromeiUt Small. 

.' t 50 >* <* Colnmh* „ S. Pole Irfurger, purple and white. 

' 14 48 „ Regains „ S. Cross Very iiue, green tndn. 
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to Gemini 
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Bri^ moonlight ; very hazy low E. ; noUnift S.B. wind througlumt 

Not. i^th. Serenteea meteors observed, principally from Leo, 

Orange and groan ; email. 
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WUta ; long train. 
Bright; slMMrt period. 
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Bright. 

Small. 
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I Leonia 
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Green \ short period. 



II II 
Procyon Very tmaU. 
N.E. 

/3 Conri 

about 8° below Regiilus to Spica Largo. 
Leo, below /S Corvi, to Southward ,1 
C Leonia N.E. horizon 

Leo Spica Sttuil. 

below Gemini Capella 
above Regulus to Procyon 



ti 
I* 



Una moonlight night; wind abated; iky dear. 
Nov. i5lli» Five meteors observed, viz, — 
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The Btatioo, as before, was on the roof of the Obaerratoryi with au 
nninterrupted view of tbo hoilzffli. 

R&lftA Observatory^ Cape of Qood Hope, 
November 19, 1867. 
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Meteoric Shower, November 1867, a.m., off Martinique, West 
Indies. Lat. 10^44', Long. 61° 1 1' W.; Time i;*" 20"' to 6^ 1 5^" 
A.M. Local Time. Communicated by Commander W. CbimmOf 
comaiciuding H.M.S. Gannet. 

Rounding the north point of Martinique at 5 in the morning 
of the 14th November, while sitting on the bridge, I saw an 
immense number of bright sparks falling into the sea, at ap- 
parently a short distance from the ship, which I thought came 
from the ship's funnel, as they resembled those of sparks caused 
by the burning ot wood. 

I took no Airthor notice nntll my attention was arrested by a 
brilliant meteor bursting in the East and emitting sparks Hke 
those of a rocket, shooting in a North direction at an altitade of 
about 37 degrees, and at an angle of 75 with the li ori^on. 

I then called the attention of the First Lieutenant and Master, 
who were on the bridge at the time, to the meteoric shower then 
in view, i'iiiiing rapidij and perpendicularly ; every now and then 
a brilliant meteor bursting and lighting up the whole heavens. 
It was in reality a grand sight of fireworks. 

The spot of blue sky fsom. which they fell was about one- 
sixteenth of the whole heavens, and from the edge of a dark 
cloud of nimbn? whirh was hanging over the islnnd. 

I merely send this as a simple notice for record, that the 
shower was seen at this place; but on board a ship, in the 
anxiety and excitement of going into a strange harbour, was 
not the time ntur place to make any detailed observations. 

This shower was much more distinctly seen at Trinidad on 
the same morning, from a A.lf. to daylight, when 1600 were 
counted, and about eight per cent thought to have been missed. 
The meteors seen were numerous in the N.E., describing arcs of 
60°. Some were of a reddish hue ; otlirrs green, and one of a 
bright fiery purple, lasting many seconds. From midnight till 
5'' 30™ A.M. 693 meteors were counted j 23 per cent were of the 
brightest description. 

JVinidadf November %6, 1867. 



Meieorus SBkawer, November 1867, obeerved at Nassau, 
Bahamas, By Captain Stuart. 
{CommmUeaitd ty Samuel Lawsom, Btq,) 
I forward for the information of the Society a table show- 
ing the character of the meteoric shower, as observed here on 
the morning of tho 14th inst. The observer, an intelligent and 
experienced ri:iuticai man, was not advantageously placed for an 
extensive view of the heavens; and two other observers in a 
better position counted 1 100 meteors between 2^ 30™ and 4** 45* 
A.M., up to which, time Captain Stuart had counted only 8oo, 
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They observed them all round the heayens, from N.W. to S. and 
some overhead. From 4 a.m. the meteors appeared to radiate 
principally from a centre a little to the S.E. of the scDith, and 
shot in all directiona, The poeition of Nasean is 25^ 5' N. lat. 
and 77^ 22* W. long. S. L. 

Gwemmeni Hotue, Nastamf 
ttnd Nonember, 1867. 

Obsenratioiu with r^;ard to the Meteoric Shower taken at Nassau, N.P., Baha- 
m«f (Lat. 5 N., Look* 77* ^^' W.), on die morning of tiw 14^1 Nov. 
1867, bf Captain Staart» D^poltj Inapeotor of LighdkonMt. 
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REMARKS. 

a. About 20** E. by N. from SMut, whow altitodo wu 43^ £, of moijdiin. 
Direction from N. to S. 

b. io<* E. bf N. from Polar 8tw. AUitode 25°, N. to & 
e. In the Great Bear, E. to W. 
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The proportion of aky visible to the obseirer, who was only a few feet above 
the level of the sea, was about '6. 

The Moon shone very bright between s** 45" a.m. to daylight. She was ftbovt 
30* W. of that part of the heavens, where the meteors were chiefly seen. 

The direction of the meteors was N. to S. and £. to W., chieflv in that part 
of the beavens where the Conatdlatiaa of tbe Mer Bmr ms, it the altitnde oT 

No atmospheric or magnetic disturbance was caused by the Meteors while 
faUiiif. 



£RRiLTUH. 

The Erratum, p. 16, should be as followa : — 

Memoirs, Vol. XXXV. 

In p. Z5, a>lumDS 5 and 6 of the Table, CompariaoD witb StruTe's Stan 
( Place 1^ Cbsrt fbr tSa6), of Star Stmve 409, W. H. ir. 44, 

fbr 3^ 3i»*3 70" 48'i rtad 3'' ai* + 79® 1 5' ■±.. 
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EOYAL ASTRONOMICAL SOCIETY. 



Vot. XXVIII. FdiTuart} 14, 1868. 



No. 4. 



Bev. Charles Peitchabd, M.A. F.R.S., PrediUent, in the Chair. 

Charles Henry Brook-;, Esq., Merton, Surrey; 
George Sticklaud (Jriswick, Esq., Royal Observatory, Green- 
wich; 

Lieat. Seymour Morse Davies, B.A., ITpton Plirk, Slovgh; and 
Jobn Bttfsell, Esq., Hadham House, Upper Clapton, 

were balloted for and duly elected Fellows of the Soeiety. 



Report of tho CouneU to the Forty -eighth General Meeting 

of the Society. 

Progress and present state of the Sociely: — 
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58 Report of the Council 

m 

Mr. Whitbread's Aconunt as Treasurer of the Royal Astro- 
nomical Society, from Jaiiuary i to December 31, 1867: — 

RECEIPTS. 

Balance of last year's account ... ... 9S '4 7 

Flos : Pearson's cheque Inst and unpaid, for which 

a second cheque was given ft 10 o 



By Dividend on j?28oo Consols 41. ^ o 

Bj ditto on 5000 New 3 per Cents ... 7315 o 

By ditto on ;£aSoo Consols 41 6 o 

By ditto on ;f 5000 New 3 p«r Cents ... 73 > 5 o 



98 4 7 



On account of arrears of con^bations ... 199 10 o 

176 annual contributions 36S 11 o 

28 admission-fees ... ... 58 16 o 

19 first years' contributions 33 iz o 



130 * o 



6$o 9 o 

10 oooipositions 107 t% o 

m 7 o 

Ssle of publications So la 6 

j£i277 6 I 
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EXPENDITURE. 

Salaries :~ 

Editor of Pttblieatioiis 

AiaiBtant Secretary 

Commianon on CoUeetiiiK 

Taiea: — 

Land and Anesied 

Inoome 

Poor Rate ... ... ... ... 

Other Perish Rates 

R«pMre:-^ 

BooUyyer, ironnqnger 

Bilk: — 

Str&ngeways and Walden, printers 

Rwnfittf lM>okUnd«r 

Baairei enpwer ... ••• ... ... 

Pearson^ wood-engraTet' ... 

Joyce 

J. BecV 

Johnson and Co.,.eagraTers 

Wyriii. metlals 

Annual Dinner (deficiency) 

Insurance 

Miscellaneous items 

Hon«e expenaea 

Postfixes •«• •<•• mmm 

Books and parcels 

Expenses of evening meetings 

Waiters attending meetiBga 

Coals and wood 

Oas 

RCp&irS «»• «»« ■•• %%m 

SiiDdriet «*« «•* 

Tumor Fdnd 

Mrs. JaekaoiTs anniuty, i year 

Mrs. Maynard. Gift 

4 

Cheque-book ... 

Balance at Banker's ..** ... ;.. 



£ t. d, 

60 o o 

115 o o 

jy 1 o 

6 II o 

I 13 4 

II 13 4 

3 »9 2 

3 ft o 

601 17 8 
ift 5 I 

5» 3 
S ft 

s S 
ft o 

57 15 
18 12 

JO o 



£ 9, d. 
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Examined and found correct, 1868, February 3, 

Euwiw DONRIN, ] 
fisainined and found eonect, Feb. loth, 1868, V Auditart, 

John Brovvmng. J 
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Report of the Council 



Assets and Present Property of the Society, January i, 
i868:~ 



B«Ince at Banker's 
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Tlid instrumeats beloagiog to the Society are as follows:— 

The Harrison dock, 
The Owen portable circle, 

The Beau for/ circle, 

The Heaiffrnf transit, 

The Herschfiian y-foot telescope, 

The Greig universal iu^trumenty 

The Hmeaton equatorial, 

The CavendUh apparatus, 

The 7-root Gregorian telescope Hate Mr. Shearman's), 

The Variation transit (late Mr. Shearman's), 

The Universal quadrant bj Abraham Sharp, 

The Fuller theodolite. 

The Standard scale, 

The Beaufoy clock, No. i, 

The Beaufoy clock, No. z, 

The IFo/ZmIoh telescope, 

The Lee circle. 

The Sharpe reflecting circii^ 

The Brisbane circle. 

The Sheepshank^ collection of instruments, yiz.,-— 

1. 30-inch transit, by Simms, with level and two iron stands. 

2. 6-inch transit theodolite, with circles divided on silver; 
reading microscopes, both for altitude ami azanuth j cros8 aod 
siding levels; mag nelic needle; plumbline; portable clamping foot 
and tripod stand. 

3. J achromatic telescope, about 5 feet 6 inches focal length; 
finder, rack motion; double-image micrometer; object-glass micro- 
meter; two other micrometers; one terrestrial and ten astronomical 
eyepieces, applied by means of two adapters, with equatorial stand 
and clock movement. 

4. 3 |-ineii achromatic telescope, with equatorial stand; double- 
image micrometer; one terrestrial and three astronomical eje* 
pieces. 

^ 5. ij-inch achromatic telescope, with stand ; one terrestrial 

and three astronomical eyepieces. 

6. 2 1 achromatic telescope, about 30 inches focus ; one terres* 
trial and four astronomical eyepieces. 

7. 2-root navy telescope. 

8. 45 -inch transit instrument, with iron stand, and also Y's 
for fixing to stone piers ; two axis levels. 

9. Repeating theodolite, by Ertel, with folding tripod stand. 

10. 8-iQch pillar-sextant, divided on platinum, with counter- 
poise stand and horizon roof. 

1 1. Portable xenith instrument, with detached micrometer and 
^epiece. 

12. 1 8 -inch Borda*s repeating circle, by Troughton. 
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15* S-incli Ycrtical repeating cirde, with diagonal telescope^ 
hj Troughton and Simms. 

14. A set of surveying instruments, consisting of a 12-inch 
theodolite for horizontal ang'les only, witli ♦'xrr;i pair of parallel 
plates; tripod staff; in whieli the telescope tube is packed; 
repeating table ; level collimator, with micrometer eyepiece » and 
Troughton*s levelling staff. 

15. Level collimator, plain diaphragm. 

16. I clinch reflecting circle, bj Tronghton, with counterpoise 
stand ; artificial horizon, with melallie roof; two tripod stands, 

one with tablo for artificial liori/on. 

17. Hassler's reflecting circle, by Troughton^ with counter- 
poise i^tand. 

1 8. 6-inch reflecting circle, by Troughton, with two counter- 
poise stands, one with artificial horiion. 

19. ;-inch reflecting circle, hj Lenoir. 

20. Befleeting circle, by Jecker, of Paris. 

21. Box sextant and 3*inch plane artificial horizont 

22. Pri^jmatic compass. 

23. jMountain barometer. 

24. Prismatic compass. 

25. 5-inch compass. 

26. Dipping needle. 

27. Intensity needle. 

28. Ditto ditto. 

29. Box of magnetic apparatus. 

30. Hassler's reflecting circle, with artificial horizon roof. 

31. Box sextant and 2|-inch glass plane artificial horizon. 

32. Plane speculum artificial horizon and stand. 

33. 2f-inch circular level honzon, by Dollond. 

34. Artificial horizon roof and trough. 

35. Set of drawing instruments, consisting of 6-inch circular 
protractor; common ditto; 2-foot plotting scaJe ; two beam com- 
passes and small T >;quare. 

36. A pentagraph. 

37. A noddy. 

38. A small Galilean telescope, with the object lens of rock- 
crystal. 

39. Six levels, various. 

40. 1 8-inch celestial globe. 

41. Varlej stand for telescope. 

42. Thermometer, 

43. Telescope, with the object-glass of rock crystal. 

These arc now in the apartments of the Sof'irty, with the 
exception of the following, which are lent, during the pleasure of 
he Council, to the several parties under mentioned, viz. ; — 

The Fuller theodolite, to the Director of the Sydney 
Observatory. 
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The Bedufoy transit, to the Observatory, Kingston, 

Canada. 

The Sheepshanks instrument, Ko. i, to Mr. Laasell. 



Ditto ditto No. 2, to Mr. De La Rue. 

Ditto ditto No. 3, to Major Tonnant. 

Ditto ditto No. 4, to Rev. C. Lowndei. 

Ditto ditto No. 5, to Mr. Birt. 

Ditto ditto No. 6, to Rev. J. Cape. 

Ditto ditto No. 8, to Her. C. Pntcbard. 

Ditto ditto No. 9, to the Director of the 

Sjd&ey Observatory, 

Ditto ditto No. 41, to Rev. C. Pritchard. 

Ditto ditto No. 4';, to Mr. Huggins* 



The 6-inch circular protractor, to Mr. Birt. 



77k€ Gold Medai. 

Tlie Council have awarded the Gold Medal to M. Leverrier 
for his Solar and Planetary Tables. The President will, in the 
usaal way, explain the grounds of this award. 

Prinied Transaefiions of Me Sbeiety. 

Two volumes of Memoirs have been published since the last 
Report. Volume XXXV. contains four papers. Two of them are 
by Sir Thomas Maclear of observations made at the Cape of 
Good Hope. The former of these consists of the " Mean North 
PoUr Distances of Rigel^ a. Orionis, Sirius, and m Hydras for 
January i of each Year, derived from Observations with the 
Transit Circle, in the Years 1856-63." The second paper con- 
tains " Geocentric Right Ascensions and North Polar Distances of 
Encke's Comet." The third paper is a valuable Synopsis of all 
Sir William Her8chel*s Micrometrical Measurements and Esti- 
mated Positions and Distances of the Double Stars described by 
him, together with a Catalogue of tiiose Stars, in order of Right. 
Ascension, for the Epoch 1880*0," by Sir John F.W. Herschel. 

This volume also contains, from the pen of the Rev W. R. 
Dawes, a very important and extensive " Catalogue of Micro- 
metrical Measurements of Double Stars, comprising all the mea- 
sures obtained by him between the close of his Second Series 
(published in the R. A» S. Memoirs^ vol. xix.) and the present 
time." 

Volume XXX\^L consists of the observations made by Mr. 
Lassell during his hut sojourn at Malta. These observations are 

arranged in three papers: I. Observations of Planets and Nebulae; 
II. Miscellaneous Observations; III. A C'aialoguc of New Ne- 
buliE discovered at Malta, Mr. Lasseil's observations are illus- 
trated by eleven plates. 
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Obituabt. 

The Societ)' has to regret the loss bj death of the following 
Fellows and Associate : — 

Fellows, — The Earl of Rosse, 
Lord VVrottcsley. 
Sir James South. 
Bey. W. R. Almond. 
Rev. Dr. Nicfaolson. 
Mr. William Brooke. 
Mr. J. J. Downea. 
Mr. Charles Howell. 
Rev. Miles Bland. 
Mr. Thomas Heelis. 

jixsoeiate, — Dr. Baehe. ' 

A notice of the life and laboars of Lord Rosse will appear, it 
is expected, in the Monthly NoHeet for April. 

I 

John, second Baron Wkotteslet, was the eldest son of Sir 
John Wrottcslej, Bart., of Wrottesley, near Wolverharapton, in 
Staffordslnre, wlio was raised to the Peera^^e as Baron Wrottesiey, 
He was born ou the 5tU of August, 1798, aud graduated first 
class in Mathematics at Oxford in 181 7, being a Member of 
Corpus Chrieti C!oUege. He succeeded bis father in the Barony 
on the i6th of Mareh, 1841. 

Taking much interest in Practical Astronomy, he became, 
as Mr. John Wrottesley, an original Member of this Society, 
and contributed various obseryations, chiefly of the stars, to its 
Monthly Notices and Memoirs. In the year 1829 he commenced 
the erection of an Observatory at Blackheatb, where he began to 
obserye, assisted by Mr. John Hartnup (afterwards Assistant* 
Secretary to the Royal Astronomical Society and now Astronomer 
of the Observatory at Liverpool), in the spring of 1831 ; having a 
transit -insthim^t by Thomas' Jones, of 62 inches focal length, 
and clear aperture 3^ inches, and a clock by Hardy. Being 
provided with such means of making astronomical observations, 
he determined to fix upon some definite object, and steadily 
pursue that alone. He, accordingly, selected 1318 stars from the 
Astronomical Society's Catalogne of 2881, being the stars of the 
sixth, and from that to the seventh magnitude inclnsire, resolving 
to determine their right ascensions, observing, if possible, each 
star at least ten times. Having ascertained everything necessary 
to be known respcctinf]^ the qualities of the instruments about to 
be employed, Mr. Wixjttesley began the observation of his Cata- 
logue on the 9th of May, 1831, and on the ist of July, 1835, the 
task was brought to a conclusion. The Catalogue so produced 
embodies the resMts of »2,oo7 observations, exclusive of those of 
the stars required for comparison. It was read before this So> 
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ciety on the i ith November, 1S36, and published in the Soeietjr's 
MemoirSf voL z. 

The Council awarded the Gold Medal to the author, t(f whom 
it was presented by the Pn i lr nt, the late Mr. F. Bally, at the 
Annual General Meeting of February 8» 1839, after ho had deli- 
vered an appropriate address, in which he informed the Society 
that wiien the requisite comparisons had been made with the 
positions of the same stars obtained at the public obi»ervatories, 
—and every star in Mr. Wrottesley's Catalogue, he also stated, had 
undergone that investigation, — the result had shown that hia 
Catalogue was of first-rate importance, and entitled to implicit 
confidence. A Supplemental Catalogue of the right ascensions ' 
of fifty- five Stars, also observed at Blackheath, appears in the 
12th volume of the Memoirs. At tlie Annual Meeting of 1841, 
Mr. Wrottesiey was elected President, in which capacity, after 
his accession to the title of Lord Wrottesiey, he delivered two 
addresses, ou the presentation of the Gold Medal to Professor 
Hansen, of Gotha, in 1842, for his resdarchcs in physical astro- 
nomy, and to Mr. F. Baily, in the followinf^ year, for the experi- 
ments in which he virtually repeated the Cavendish experiments 
to determine the mean density of the Earth. On April 291)1, 
1841, he had been elected a Fellow of the Royal Society. 

In the beginning of the year 1842, Lord Wrottesiey resolved 
on erecting an observatorv near his residence, Wrottesiey Hall; 
and on the 29th of March m Lhut year, the first stone was laid by 
his youngest son, the late Cameron Wrotteslej, Lieut. ft.A., who 
had distinguished himself by his mathematical attainments, and 
had begun his career as an astronomical observer, which was 
unhappily terminated by his being killed at tlie siege of Bomar- 
sund in 1854, The observator}'^ was designed to contain the 
transit-instrument, witli wliieh the stars of the Blackheath Cata- 
logue had been observed, and an equatorial telescope, with roonis 
for the observer. The observatory is described, and a plan of it 
given, in the introduction to the Catalogue of Stars in that of the 
British Association, of which an account is subjoined. The te- 
lescope is an achromatic, of 10 feet 9 inches focal length, with an 
object-gL'ws of 7I inches clear aperture, of which the flint-glass is 
by Guinand and the crown bv the elder George Dollond, who 
gave the curves to the glasses and completed the instrument. 
Tiiu years which immediately sneceeded the foundation of the 
Wrottesiey Observatory were employed iu obtaining its position 
(K. Lat. 52° 37' zi"y Longitude West of Greenwich in time 

53*-57)^ and in observations with the equatorial, which Lord 
Wrottesiey communicated to the Royal Society, and which have 
been published in the Philosophical Transactions for 1 85 1 . This 
communication is entitled, " On the Results of Periodical Ob- 
servations of the Positions and Distances of Nineteen of the Stars 
in Sir John Herschsrs Lists of the Stars favourably situated for 
the Investigation of Parallax, contained in Part iii. of the 
PkU. Tran$, for 1826, and in Part i. of 1827.** The inquiry to 
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which it relates oonsti totes itnother example of the mode of doing 
good service to Astronomy which Lord Wrotteslej early pre- 
scribed to himself, and which he has steadily piirsaed. 

Sir J. F. W. Herschel had shown in the papers referred to, 

and again in his Treatise on Astronomy, tliat if a star which is 
optically, though not physically, double (that is, one the com- 
ponent single star* oi' which appear in close proximity merely 
on account of their being nearly in the same line of sight, though 
at di^rent distances from the eye, and not because, revolving 
about each other in orbits, they constitute a binary system), 
occupy a certain position with respect to the ecliptic, and one 
• of the components be very much nearer the earth than the other, 
a considerable periodical and parallactic change will t;ike place 
in their angle of position, or the angle made with tlie meridian, 
by a line drawn tlirough both of them, and that the maximum 
variation trom the mean position will occur at two opposite 
seasons of the year. Lord Wrottesley determined to devote his 
equatorial to a good trial of this method of discovering parallax, 
and six years' uninterrupted observing, from February 1843 to 
October 1849, by his assistant and himself, was given to the 
work. But the observations were attended with great diffi- 
culties, and of sixty-nine double stars selected, only forty-eight 
were observed, and only nineteen at both periods of the year. 
Of these again, the observations of five oniy deserved much 
attention, as exhibiting indications of parallax measurable by 
this method; but two of them, 32 Eridani and 95 Heraehel, 
Lord Wrottesley finally recommended to the notice of astro- 
nomers provided with adequate instruments for observing them. 
Thus the principal result of the labour and assiduity bestowed 
on this object was the illustration of the practical difficulty of 
the method, and it demonstrated the impolicy of further per- 
severance, with the instrumental means of the Wrottesley Ob- 
servatory, especially as instruments had been erected, both at 
Liverpool and Oxford, pre-eminently suited to this class of 
obflervations. But the seal which prompted the employment of 
so much time and force by one astronomer, in the pursuit of a 
mode of research, proposed to observers by another, deserves the 
commendation of every lover of science. The paper is worthy of 
attention in another point of view. The importance to the cor- 
rection and advancement ot knowledge of recording failures, and 
imperfect success in research, has been insisted upon by the 
highest authorities ; modem astronomers have been conspipuous 
in acting on this principle, and have thus encouraged labourers in 
other departments to submit to thj task so unpleasing to them- 
selves, though 80 beneficial to their successors ; and the candour 
with which Lord Wrottesley ha^ e'^timated the amount of success 
obtained in this arduous inquiry, is equalled only by the devotion 
and skill displayed in making and discussing the observations. 

When the Star- Catalogue of the British Association appeared, 
he was anxious to perform the same office in respect to that most 
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valuable publication wiiich he had already undertaken and per- 
formed in reference to the prior Catalogue of the Astronomical 
Socieif. For this purpose he selected 1009 stars, with the 
intention of obtaining, at least, five observations of each, being 
those stars which had alreadj been observed at Blackheath, and 
had been discovered to possess proper motion^ with others selected 
on various accounts. 

The observations were be^rnn on the ist January, 1850, and 
concluded on the 24th December, 1853. They \*ere all made 
and computed by Lord VVrottesley's assistant^ Mr, Richard Phil- 
pott, an excellent transit observer, aided in the computations by 
bis second assistant, Mr. Frederic Morton, who had charge of 
the equatorial. The results were communteated to the Royal 
Astronomical Society, read on the 13th of January, 1854, and 
pubH^}lp^^ in vol. xxiii, of the Memoirs, being alluded to with 
great approbation by the Council in the Report for February 9tb, 
1855. 

On the resignation of the late Earl of Rosse, Ix)rd Wrottesley 
was proposed and chosen President of the Royal Society, at the 
Anniversary Meeting of 1854, and was re-eleeted to that office 
in the three following years. Having thus been placed at the 
head of the most ancient and venerable of British scientific 
institution?, he availed himself of the first opportunity afforded 
him, according to established usage, of addressing the Royal 
iSociety, at the Anniversary of 1855, of taking a review of some 
of the desiderata of science in this country, with respect both to 
the wants of the public, and to the interest and encouragement 
of the nation and the government. In his address of 1856, he 
resumed the consideration of the requirements and actual condi* 
tion of scientific knowledge, in connexion with the occupation of 
Burlington House by the Royal Society, in conjunction with the 
Linneau and Chemical Societies of London, to which an improved 
appreciation of science on the part of the existing administratioa 
had conduced. 

In 1859, Lord Wrottesley communicated to the Proceedings 
of the Royal Society a paper, On the Application of the Cal- 
culus of Probabilities to the result of measures of the Position and 
Distance of Double Stars.'* He remarked in this paper that the 
differences between mean results obtained on different evenings 
were greater in proportion than those of the separate or partial 
measures obtained on the same evening, which arose from cliance 
errors of observation; and that this circumstance rendered the 
application of the formulie of the calculus of probabilities to the 
redaction of the observations, embarrassing and difficult. The 
observations made after i8$i fully confirmed this anomaly. As 
the observations of his Catalogue of Double Stars were drawing 
to a close, and it became extremely desirable that if there won'. 
any fault in the reductions or method of computing hitherto em- 
ployed, it should be speedily remedied and the necessary correc- 
tions made, he requested and obtained the opinion as to the best 
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node of proceeding, of the ABtronomer Rojal, who proposed a 
formula adequate to the difficulties of tbe case, which is given 

in the paper, but which, though tbe correct one, he thought was 
too elaborate to use in dealing with obserrations in which the 
errors of observation were large in amount, and in which such 
extreme accuracy in the results is not attainable, Jis in some • 
other cases to which the principles of the Calculus of Frobabilities 
are applicable. Mr. Airy suggested, therefore, that all the oh- 
serrations of the several nights should be combined together for 
the purpose of obtaining the probable error and weight of the 
final result, which might be done in two ways. Lord Wrottesley 
accordingly proceeded to ascertain the result of employing each 
of these three methods, by directing his assistant, Mr. Morton, 
to observe three star^ a very great number of times. The 
results are subjoined to the paper, together with the whole com- 
pntetton and a summery of them. **lt is hoped," the author re- 
marks, " that this may not only prove interesting to observers of 
double stars, but may throw some light on the curious mathe- 
matical question involved in the inquiry which is the subject of 
the above remarks." It appears from the entire investigation 
that little effect is produced on the mean result for each star bj 
using these different nieihods of reduction. 

The *' Catalogue of the Positions and Distances of 398 Double 
Stars,** for the sake of which the preceding discussions here re- 
cited were instituted, appeared in our Memoirt, vol. xzix., having 
been read May 11, 1860. In the introduction the author states 
that from the beginning of the year 1857, the final means were 
obtained, and the prolviMe errors and weights computed, by con- 
sidering all the observations of the star, on the , different nights, 
to have been made on the same night. 

The observations for the Catalogue were made by means of 
the equatorial telesoope already noticed. As a general rule^ ten 
measures, both in position and distance, were made on the same 
night of each object, whenever they could be obtained, but from 
March 1856 to October 1858 the practice was to take six measures 
only of each element. The ten or six observations, as the case 
may be, are called a set. There are, in fact, two Catalogues, the 
first containing the results of the observations of each star, made 
on separate nights ; the second, the genend mean of all the sets 
obtained in the same year.* 

The production of this Catalogue appears to have been the 
last considerable work in Astronomy of Lord Wrottesley. 

Lord Wrotte.eley married on the 28th of July, 1821, Sophia 
Elizabeth, third daughter of the late Thomas Gilford, Esq,, of 
Chillingfon, Stafi'ordshire, and had a numerous family ; of whom 
two sons lost their lives in their country's military service. 

Lord Wrottesley died at his ancestral residence on the 27th 
of October last, aged sixty-nine. £. W. B. 

* This Catalogue is noticed in the Report of th« ConncU for February S, 
186 1. 
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Sir James South was the son of a pharmaceutical chemiat 
who carried on bueineas in Southwark in the latter half of the 
last oentarj. He was bom in October 178(;. After an ordinaiy 
course of education he entered upon the study of surgerj, became 
a member of tho Colli ltc of Surgeons, and acquired an extensive 
practice and a reputatimi that promised eminence had he followed 
the profession. It is probable that hi- t;iste8 were turned towards 
astronomj through an ac(|^uaintaucu which he early formed with 
Captain Huddart, a famous engineer, who^ among other aehieye- 
mentSt had constructed an equatorial mounting for a telescope 
with an object-glass of 3} aperture, made by Dollond, which 
instrument subsequently came into Mr. South's possession. 
Before obtaining this he had procured a 6-inch Gregorian re- 
flector, with which lie observed eclipses, occuitations, and other 
phenomena. In 1 816 he married the niece and sole heiress of 
Joseph Ellis, Esq., of South Lambeth, and, no longer dependent 
upon his profession, resolved to devote himself entirely to astro- 
nomical porsnits. He at once set about the formation of an 
observatory at his house in Blackman Street, Borough, and fhr- 
nished it with the Huddart instrument above alluded to, a second 
tele^oope of 5 inches aperture, and a transit made for him by 
Troughton, upon the model of that which this eminent maker had 
recently constructed for the Royal Observatory, Greenwich; it 
was of 4 inches aperture and 7 feet focus, and, in regard to the 
just proportion of its parts, Troughton considered it as his 
happiest production. 

Intent upon the useful employment of his time and resources^ 
Mr. South resolvpd upon re-ohserving the double stars discovered 
and measured by vSir Williiun Herschel. This appeared desirable, 
not only for the purpose of detectiuf; changes of position, but on 
account of the improvement that had been wrought in the con> 
stmction of measuring instruments since the epoch of the elder 
Herschers observations. Sir John Herschel had ^ircjt cted a 
similar repetition of measures. A concerted plan of work was 
therefore agreed upon, and the observers began* th^ labours in 
1821, and continued them during the two following years. The 
result was the well-known Catalogue of 380 iStars, which was 
prcsetited to tin* Royal Society in 1824, and printed at the 
expense of the iiuard of Longitude, and which was the standard 
work of its class till it was rivalled by that of Struve. Our 
Society rewarded Messrs. Herschel and South, jointly, with the 
Gold Medal for their labours in producing ih'i^ Catalogue, which 
was honoured in like manner by the French Institute. Mr. 
South now entered upon a second scrio* of similar observations ; 
but finding the situation of his observatory not so good as he 
could wish for delicate work, he, in the autumn of 1824, trans- 
ferred his larger instrument to Passy, near Paris, and worked 
there till towards the close of the following year, accumulating 
measures of 458 additional double stars. Upon his return to 
England, he observed for a time in Sloane Street, and made a 
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re-examination of Rome of his French measures; this second 
Catalogue was printed in the Philosophieal TraniaeHom for 
1826. 

While workinj» in concert with Sir John Herschel upon the 
first Catalogue he was using his transit instrument for an 
investigation bearing upon the errors of the Solar Tables then in 
use. The discordances between observed and calculated right 
ascensions of the Sun were generallj attributed to instromental 
inaccuracies cauned hj the heating of the instrument during the 
observations. Crucial tests were, therefore, instituted by Mr. 
South to verify or refute this supposition. For a time trannts 
were taken with every possible precaution to shield the telescope 
fr(jm unnecessary exposure to sunshine. Tlien the sun was 
purposely allowed to shine upon one-half of the instrument for 
intervala varying from a few minutes to an hour before the time 
of transit^ and series of ohsenrations were taken under these con* 
ditions. The observed places were compared with tabular 
phuies, and it was found from a mean of two years* observations 
that the difference between tlie errors derived from observations 
with the instrument defended and exposed amounted only to 
0*045 ^ second of time : it was, therefore, concluded that the 
discordances in question were not due to instrumental derange- 
ment, but belonged entirely to the tables. His paper on this 
subject and his labours upon double stars formed tlie grounds for 
' the award of the Copley Medal to him in 1826. 

The existence of an atmosphere of very great extent sur- 
rounding the planet Mar* had been inferred from some observa- 
tions by Cassini and Roemer, both of whom noted a considerable 
diminution in the brightness of a fifth-magnitude star occulted by 
the planet in 1672. This record prompted Mr. South to watch 
for appulses of Mars and stars, and he was foriunate in observing 
two near approaches and one actual occultation. In no case was 
any diminution of lustre or slteration of colour of the star detected 
beyond what was fairly attributable to the brightness and colour 
of the planet. Mr. South considered that his observations suffici- 
ently negatived the conclusion derived from that of Cassini, but he 
commended the subject to further investigation, which, however, 
it has not received. In February 1821 he observed a remark- 
able occultation of 3 Piscium bv the Moon, when the star was 
projected to a considerable extent upon the uiiillumiuated disk. 
This induced him to collect all available observations bearing 
' upon the vexed question of projection. He analysed the recorded 
cases with reference to several explanatory hypotheses, viz. 
existence of a spurious disk in the Moon's image ; existence of a 
lunar atmosphere; irradiation; imagination on the part of the 
observer; and differences of refrangibility of the light of Moon and 
star, arising from differences of colour. His examination led him to 
conclude that each and all of these were untenable, and he left the 
question where be found it, excepting that he had brought toge- 
tiier a mass of materials to help any fbture investigator. The 



Digitized by C<.jv.' .ic 



to the Forty-eighth Annual General Meeting. "Ji 



Astronomer Ko^al, Mr. Airy, turned these to account, and in- 
creased the store: he took op the subject with a predilection for 
Mr. Sottth's last-mentioned hypothesis, but finding it unsatis- 
factory, gave his adhesion to that attributing the apparent pro* 
jection to irradiation in conjunction with some unexplained con- 
dition of the observer's mind or eye. This contribution of Mr. 
South's to astronomical litorftture appears in the Memoirs of our 
own Society, to which he Imd previously communicated several 
papers, relating to observations of comets and phenomena, ad- 
justment of instruments, and methods of observation. Apart 
from his contributions to our Memoirs, the name of South 
will for ever be insc-paraUe from the history of our Society ; he 
was one of its founders, and, in the })Osition of President, peti- 
tioner for the Charter by which, in 1831, it was incorporated. 
Immediatplj after procuring the charter, however, he ceased to 
take part 111 the bociety's proceedings j the cause of his secession 
being a difi^erence, into which it is needless to enter^ concerning 
the tenure of the Presidency* 

About the year 1826 Mr. South sought a better location for 
bis instruments, and purchased a site at Campden Hill, Kensing- 
ton, upon whicli }u> rrcctcd a mag^nificent Observatory, one of the 
most complete that private ta.^tc lia.s yet called for. Besides the 
instruments removed from Bhickman Street, it whs furnislied with 
the Transit Circle used by Groombridge m the ioniiatiua of his 
Catalogue, and a clock presented by the King of Denmark. Mr. 
Soutii intended to have a first-class equatorial, and procured 
from Flrance a 12-inch object-glass byOauchoix. A dome was 
prepared to receive the instrument, the manufacture of which was 
intrusted to Troughtnn, in whom South had unqualified confi- 
dence. The transaction was a very unfortunate one ; the equa- 
torial turned out, in South's opinion, a failure ; bitter enmities 
were aroused, and the payment of the manufacturer became the 
subject of a lawsuit: the verdict was unfavourable to South, who 
forthwith demolished the instrument: every part of the mount- 
ing was broken up or mutilated beyond renovation, and the dihn$ 
was sold as old metal by public auction. The object-glass was 
presented to the Dublin Observatory in 1862. 

It was in 183 1, while this instrument was in course of con- 
struction, liiat the honour of knighthood was conferred upon 
South, on the recommendation of the Duke of Wellington, then 
Prime Minister; subsequently a pension of 300/. a-year was 
granted for his contributioQB to Astronomical Science. 

The unhappy affair of the equatorial in a great measure alien- 
ated Sir James South from astronomical pursuits. He published 
no more observations, but he did some work with liis meridian 
instruments; he akso devoted much time to e.xpet iments upon 
clocks and pendulums, the results of which may yet be rendered 
serviceable by publication. In 1846, when a line of railway was 
projected to pass near the Greenwich Observatory, of which 
establishment Sir James was a Visitor, he made a series of ohser* 
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▼ations at Watford upon disturbances prodoced by passing trains 
upon the images of stars reflected from mercary ; these were re- 
ported to the Government at the timeb and were presented to the 
Boyal Society in 1863. 

Sir James South was the autljor of scvei al papers and pam- 
phlets of critical nature and severe tone. One of these, published in 
i822y was an exposition of the then defective state of the NauH- 
eal Almanac as compared with the Continental Ephemerides : 
this subject received considerable discussion, and ultimatdy a 
committee was formed, with Sir James as its chairman^ to r^ort 
to tlie Admiralty upon it. To the recommendations of that com** 
mittee the present excellence of the Nautical Almanac is due. 
The "Thirty-six Charges" preferred by South, in 1830, against 
the President and Council of the Royal Society were less satisfac- 
tory ; although they were stiH>iig1y pressed and freely drculated, 
they were never supported, and no notice was taken of them. He 
printed sonic minor papers in the QuarUrly Journal of Scimtx 
and Phillips' Annals of Philosophy. 

Diirin^r tlie last years of his life he was nffltctrd with nearly 
total deafness and partial blindness; bodily MilTn hil':'^ -till further 
weighed him down till he sank beneath them on the ic^th of Octo- 
ber» 1867. J.C. 

Alexakder Dallas Bache was a great-grandson of the 
famous philosopher, Benjamin Franklin, and the son of Richard 

Bache, an able journalist. He was born at Philadelphia on the 
19th of July, 1806. He graduated at the Military Academy at 
West Point, and at the end of the four years tliat determine tlie 
course of study ai that institution, stood at the liead of his class. 
The appointment of Assistant-Professor of Engineering in the 
Academy was immediately conferred upon him, bat he held the 
chair for one ye^r only. The education at West Point is gratui- 
tous, but each cadet is expected to give eight years' service to 
the Government, unless he be sooner released : Bache served as a 
Lieutenant in the Corps of Topographical Engineers till 1827, 
when he was nominated to the Professorship of Natural Philo- 
sophy and Chemistry in the University of Pennsylvania. This 
post he occupied with distinguished success till the year 1 836. 
The College and Asylum for Orphans, founded in Philadelphia by 
the princely bounty of Stephen Girard, was then springing into 
activity, and Professor Bu(die was made its President. Upon 
taking ollice he was at once deputed by the Trustees of the 
College to visit Europe, and inquiie into the existing state of 
education in the schools of Great lirilain and the Continent, 
especially those that bore similarity in objects and character to 
that under his control. Pursuing this mission, he made a tour 
through the important scholastic institutions of England and 
Scotland, France, SwitserJand, Holland, Belgium, and the chief 
States of Germany ; making also a rapid visit to Italy. Every 
detail of instruction and government was examined in the uume- 
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rou8 establishments of various classes that came under his in- 
spection, and % kurge collecti<Hi was made of text-books, instru- 
meats, models, drawings, and all oilier applianoes for teaching 
that were UlEeljr to lend aeefnl aid in fuUUUng the wide intentioiis 
of the founder of the Girard Orphan School. Tbd results of 
this inspection were embodied in a full and comprehensive i-eport 
given to the world in the year 1839, and forming one of the most 
exhaustive summaries of orphan and general education ever 
produced, although it embraces but a portion of the materials 
that were collected for it. 

During the Presidency of Frofesaor Badie a Magnetie Ob- 
aenraioiy waa established in connexion with this College, and, in 
1840, a system of observations was commenced, in purduance of 
the plan recommended by the British Association. Bache gra- 
tuitously directed these till his removal from Pln'ladelphia in 
1843, and after this he retained geiH i ul superintendence of them 
till the series terminated in 184.5. l>tiiHig the years 18 40-4.1, he 
also made a detailed magnetic survey ol' Pennsylvania, and the 
afl|}«cent parts of l?ew York, Ohio^ and Maryland; determining 
the magnetic declination, dip, and intensity, at a number of 
stations suitably selected with regard to the courae of iso- 
magnetic lines. The discossion of these observations and of 
those made at Girard College were interrupted by the pressure 
of sub;;equent othcial duties, and were only completed after the 
lapse of many years. 

In 184.3 Bache entered upon tiiat portion oi' iiis life's 
labours which has made hii name famous tliroughont the sei- 
entifie world. It was in 1807 that Congress passed an act au- 
thorising the Surrey of the Coasts and Harbours of the United 
States. Plans of operation were invited from scientific men, and, 
of thirteen that were offered, one proposed by Mr. F. R. Hassler 
was accepted, its author being subsequently appointed to super- 
intend the Survey. This he did with great zeal and ability, and 
the work might have been completed under his direction, but ibr 
its interruption ^r a period of nearly fifteen years, when he was 
in the prime of manhood and strength. Hassler died in 1843; 
Bache was at once appointed to succeed him. In entering upon 
his new duties, he expressed diffidence in his powers to do full 
justice to a work that his predecessor had created and made so 
peculiarly his own ; but he resolved to apply himself to it with 
"entire devotion and unwearied energy," to quote his own words. 
The primary ami of the Coast Survey was to furnish, with the 
filllest possible accuracy, all the geographical, topographical, and 
hydrographical data that may in any way be needed for the 
nayigation and defence of the coast. For the first of these are 
necessary the fixation of geographical positions by accurate 
astronomical determinations, the measurement of bases, and 
primary and secondary triang'il 'tions ; for the second, minute 
plane table .surveys and contourings ; tor the third, soandijjgs otf 
tiiu coasts and in the bays, harbours, and other navigable waters 
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conneeted with the ocean, the charting of shoals, rocks, &c., 

and the determinations of the direction and velocity of currents. 
These field operations involve heavy officn work, reduction of 
observations, map-drawing, cnojraviiig, and printing. The sci- 
entific preparation, the practical knowlodirp, and the adminis- 
trative talent, necessary for the successful cmuiuct of operations 
of such magnitude and complexity could have been found in few 
men : it is not too much to saj that Bache possessed all these 
Tequirements. The national work, great and important as it was 
when he took charge of it, ^rew in importance under his com- 
mand. Old instruments and methods were replaced by othero 
embodying modern principles and refinements: foremost among 
these may be mentioned the electrical determination of longi- 
tudes, which was employed between the principal stations of the 
Survey in 1845, and in many subsequent cases in which the 
existence of telegraphic eomnonieation rendered it possible. Aa 
the work progressed additional duties were undertaken ; some, as 
the supenrision of lighthouses, buoys, and beacons, imposed by 
the Government; others, self-imposed. By husbanding the 
strength at hi« disposal, Bache, who was a hard worker and 
genially encouraged hard work in others, widely extended the 
range of subjects originally embraced by the Survey : he oro^an- 
^^ed magnetic observations, and recorded meteorological data, 
earthquake phenomena, and, for a time, the appearance of Sun- 
spots. Although the principal share of his work will go to the. 
furtherance of geographical knowledge, yet astronomy will indi- 
rectly benefit by it. Geodesy, too, will be advanced, for the 
Survey of the Atlantic Coast involves the raeasnremcnt of an 
are of latitutie extending over twenty degrees. Terrestrial 111:12;- 
netisin will profit by his extensive and systematic observations, 
and ciimaLology by his comprehensive researcheis upon the move- 
ments of the Gulf Stmam. His annual reports to Congress, in- 
creasing in extent and fulness as his labours neared completion, 
embrace an invaluable repertory of physical investigations, while 
they form a Btep*by-8tep history of the progress of a survey as 
certainly the most accurate as it is obviously the most extf nsive 
that has jet been produced or c&Ued for by any nation in the 
world. 

Professor Bache contributed many memoirs, embodying the 
results of original reeearches in various branches of physical 
inquiry, to the American scientific journals, chiefly to SiUiman*e 
Journal^ and the Proceedings of the American Association for 
the Advancement tf Science. Of this Association he was twice 
President, and always a leading ^Member. He was an Associate 
of the ])rincipal learned Societies 01 Europe. In 181^8 the "Royal 
Geographical Soeiety awarded him tiie Victoria or "Patron's" 
Medal for his labours in connexion with the Great Survey. 
When, in 1863, the Nattonal Academy of Sciences was esta- 
blished by Act of Congress to represent and direct the highest 
science of the countiy, the members of that body unauimousljr 
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elected him the Arat President for a period of bix years. This 
period was unhappily cut short His brain soiltened, it has been 
suggested from over-exertion, and, after a long and painful 
illness, he died at Newport^ Bhode Island, on the t7th of 
February, 1867. 

Wherever his name is mentioned it is coupled with expres- 
sions of admiration and respect. A high oihcial of his Govern- 
ment said of htm that " his genial disposition attracted the love 
of associates and subordinfttes : his wisdom commanded tibeir 
respect. He leaves us a name of unsullied purity, and a memory 
that adds lustre «to the many public recoMs upon which it is 
borW J. C. 

Tiie Rev. Henry Joskph Boone Nicholson, D.D., an hon- 
orary Canon of Rochester Cathedral, was the son of the Rev. J. 
Payer Nicholson, formerly Rector of St. Alban's, to which In- 
cumbency Dr. Nicholson was himself instituted in the year 1835. 

He was elected a Fellow of this Society in 1825, and was also a 
Fellow of the Society of Antiquaries and of the Numismatic 
Society. His ;Htention was chiefly <1irected to antiquarian pur- 
suits, a?id liis Handbook to the Abheij of St. Alban's is a very 
able work, showing not only his thorough acquaintance with the 
various styles of architecture ezhiUted in the building, but a 
large amount of varied historical research. He died July 27, 
1 866, at tlte age of 7 1, universally regretted. 

The Hey. Miles Bland, D.D., F.R.S., was one of the first 
Fellows of the Astronomical Society. He was born on Oct. 1 1, 
1786, at Sedbergh, in Yorkshire, where liis family had resided 
for many generations. The Blands of Sedbergh appear, from 
Carlisle's Collwthne for a History of the Ancient family of 
Bkmdf to have been the original stock of the family. Carlisle 
writes (p. a) : " The family of Bland is purely £ngUsh, and of 
very high antiquity. . . . Their surname is derived from 
Bland, or Bland's-Gill, a hamlet in the cbapelry of Howgill, 
and Parish of Sedbergh." And he raenti oii- William de Bland 
as doing good service to King Edward lil. in his wars in 
France ; Thomas de Blande and Robert de Blande as specially 
included in a proclamation of Sept. 25, 1386, and charged to take 
care that no arms or horses were sold to the king*s enemies from 
the North Riding of Yorkshire; Patricius de Bland, of Sedbergh 
(p. 5), as one of some gentlemen appointed in 1333 to raise and 
command troops for an expedition against the Scots. Of the 
Sedbergh Blands was (p. 5) John Bland, Rector of Adisham in 
Kent, who had for a pupd at Adisham Edwin Sandys, afterwards 
Archbishop of York, and was one of the sufferers in Queen 
Mary's reign, having been burnt at Canterbury on July 12, 1555. 

Miles Bland was educated at Sedbergh School, from which he 
went to St. John's College, Cambridge, in October 1804. Pri- 
vate tuition at Cambridge was then little known. The great 



Digitized by Google 



76 



Report of the Council 



mathematical tutor of the day was Mr. John Dawson, a retired 
surgeon of Sedbergh, and a self-taught mathematician. Cam- 
bridge students went to read with him at Sedbergh in the sum- 
mer ▼fteaiioo8» and tent problems Mid questions to him from 
Cambridge for his solutions. Dr. Bland was wont to say that 
Mr. Dawson had had eleven Senior Wranglers for his pupils, 
and intended him to be tlio twelfth ; but he was second, in 1808, 
to Bickersteth, afterwards Lord Langdale. Blomfield, after- 
wards Bishop of London, was third; and Sedgwick, the present 
Professor of Geolc^j at Cambridge, and Bland's schoolfellow at 
Sedbergh, was fifth. Bland was elected Fellow of his College 
in 1808, and in 1809 was appointed Assistant Tntor, and con- 
tinued in the tuition, first as Assistant Tator, and afterwards as 
joint tutor with Mr. Uornbuckle, till 1825, when he took the 
College living cf Lilley in Rcrtfordshire, and married. He was 
very highly ajrpreciated hy his pupils as a lecturer, and not less 
as a friend and aUviser. He resided at Lilley till failing health 
obliged him to seek change ot climate at Ramsgate. After some 
Tears he returned to Ullej, and resided there for thirteen years : 
hot he was obliged again to leave it in 18$ a, and resided at 
Ramsgftte ever after. He never held any other |ureferment than 
his living, except a prebend at Wells, little more than honorarj. 
He was a Fellow of the Royal Society, and of the Antiquarian 
Society, and a member of the Royal Society of Literature. He 
published a collection of Geometrical Problems, with an Appendix 
on Plane Trigonometry, a Treatise on Hydrostatics, Mechanical 
FMblems, Fjroblems in the different branches of Philosophy, and 
Algebraical Problems, better known as Blan^» EqtmHwM, which 
have exercised the ingenuity of many a yoong mathematician* 
This last publication passed through many editions. A trans- 
lation of it was published at Hallo so recently as 1857. He 
drew up also Annotations on the Historical Books of the New 
Testameitt, but did not proceed with the publication of them 
beyond the Gospels of St. Matthew and St. Mark. His vigour 
of mind and keen interest in everything that passed, and parti- 
cularly in all that affected his University and his Collie, he 
retained to the end of his life. He died of old age, withont 
disease and without sufferings on Dec. 27, 1867, at the age of 81 
years. 

Jakes John Dowmts, Esq., was bom of humble parentage, 
on October i8» 1790. With indomitable energy he succeeded 
in qualifying Mmself for the position of mathematical tutor and 
lecturer on science. Among his pupils were several who after- 
wards obtained considerable reputation as mathematicians, while 
his originality of thought and skill in demonstration procured for 
him celebrity as a lecturer. In 18:52 he was elected, after a 
strict exaiuiuation, from upwards ut thirty candidates, to till the 
office of Actuary to the Economic Life Assurance Society. He 
performed the duties of this office with much ability and seal for 
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a period of thirty years, when he retired into private life, car- 
rying with him the esteem and respect of all with whom he had 
been officially associated. He died on November 12, 1867, be- 
loved and respected by a wide circle of friends. He was a 

Member of the old Mathematical Society, and for some time- 
officiated as Secretary. Ho published a small Handbook of 
Algebra, which is now out of print. He became a Fellow of 
our Society in 1837, and to(*k an active part in the transfer of 
the old Mathematical Society and its valuable library to the 
Boyal Astronomical Society. 

Charles Howell^ Esq., died at Hove, near Brighton, on 
December 8th, 186^, aged 84 years. He was elected a Fellow of 
our Society in 1857. He inherited from his father an ample 
fortune and devoted his early life, with much zeal, to nautical 
and agricultural pursuits. He was always attached to the use of 
the telescope, but it was not till he was far advanced in life that 
he built an observatory, famished with excellent instruments, at 

HOTC. 

Mr. Howeirs astronomical obsenrations were chiefly of planets 
and of double stars. When by reason of advancing years he had 
become unfitted to employ himself in his observatory, he jrrne- 
rously opened it to the unrestricted use of his numerous friends, 
and also for the purposes of education, ia the hope thereby to 
enkindle in youthful minda a love of that science which he so 
ardently admired. 

One of his last acts was to erect upon a valuable piece of 
ground in the centre of Brighton a range of almshouses which he 
lias bequeathed for the use of the poor of that town. He died 
universally respected, and the poor deplore the loss of a truly 
benevolent and tender-hearted man. 

Mr. William Brooke was bom at Bomhain Market, in 
Norfolk, on August ist, 1795. His education at the outset was 
such as in remote provincisd towns in those days was the only 
one accessible to the middle classes. But he was uom his earliest 
years studious, and qualified himself to enter a private school 
kept by a Mr. Shrimshire, the Incumbent of North Creek, where 
he devoted himself to classical readinor with so much assiduity as 
in a large degree to make up for his want of a public-school 
training. About the year 1826 he opened a school at Norwich, 
which he continued until age made it needful for him to retire 
from an occupation in which he had been engaged with much 
honour and a fair share of success for about forty-five years. 
Not a few of his pupils have acknowledged with gratitude the 
benefit they derived from his lectures ou Experimental Science. 
This was before the appointment of Professor Sedgwick as Canon 
of the Cathedral, and the elevation of Bishop Stanley to the 
See of Norwich. These events greatly stimulated the ecientilic 
activity of the city, and Mr. Brooke was soon found in the front 
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ranlcs of a conaiderable and energetic band of inquirers and 
obseryers, — a position which he maintained to the end of his life. 
His meteorological observations were commenced before 1830; 

the records he kept and supplied to the local papers and to 
scientific journals. Mr. Brooke was elected a Fellow of our 
Society in 1^49. In 1850 he joined the Meteorological Society. 
He died upon his natal day in 1867, aged 72 years, leaving 
behind him, in a wide circle of friends, the memory of a blameless 
and well-spent life* 



Pbogsbdinob of various Obsbbtatorifs. 

Mo9f€d Obeervaioiyt Greenwhh. 

The work of the past year has been of the usual chai acter : 
comprisiog observations of the 8un, Moon, and principal planets, 
at every opportunity on the meridian ; observations of the Moon 
with the Altazimuth extended as near conjunction as possible ; 
,and continuous observation of the prinripal stars. 

The rc-observatiewi of Bradley '3 St^rs contained in Bessers 
Fimdamenta has been completed, and it is iiitonded to incorporate 
in a catalogue the results of the star-observations from 1861 to 
1867 inclusive. 

For the redaction of the Observations in 1868, the refrac- 
tions will be compu^d with the mean refractions of Bessel's 
Fvndamenkt diminished in the proportion of 

0*99797 : X 

combined with the meteorological correction« of the TdMm Be' 
giomontana* The colatitode adopted is 38'^ 31' 2i^'6o. These 

changes have been made on the authority of Mr. Stone's paper in 
the Monthly Notices for Dec. i jth. 

Tlie pirrcing of the central cube of the Transit-Circle to allow 
of the adjustment of the wirp'? of the ct:)llimating telescopes with- 
out raising the Transit- Circle has been follo\Ted by a change 
in sign of the astronomical flexure of the telescope. It has been 
found that the sign of the law of discordance between the direct 
and reflexion observations has changed, in 1866, with the change 
of sign in the astronomical ffexure of the telescope; the result* 
ing value of the colatitude is in satisfactory agreement with values 
previously obtained. It is probable that this will throw consi- 
derable light upon the origin of the discordances between the 
observations of stars in zenith distance directly and by reflexion 
at the surface of quicksilver. 

The middle room of the Great Equatorial Dome has been 
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rendered fire-proof and will be used as a room for the deposit and 
trial of chionometers. 

The greater part of the volume for 1866 has been passed 

through the press, fitul the reductions of the Observations for 
1867 are complete and the results nearly ready for the printer. 



Rffyal Observaiory, Edinburgh, 

The work performed here daring the past year has not ma- 
terially deviated from the usual Star Observations with the Transit 
Instrument and Mural Circle ; pablic time-signals, with electric 

controlled clock snperintendonoo ; and the computations of me- 
teorological observations from iil'ty-livo observing stations of the 
Scottish Meteorological Society, the results being printed and 
published monthly or quarterly by the liegistrar-General of 
Births, Deaths, 3te. in Scotland. None ^f the additional accom- 
modation so urgently required for the performanee ef this work 
has yet been supplied; and these is now a negotiation in progress 
for giving to the Royal Observatory, Edinburgh, the observations 
of seventeen more meteorological stations to compute every 
month, making seventy-two of such stations in all* 



Radeliffe Observatoryi, 

The subjects of observation at the Radcliflfb Observatory, 

Oxford, were essentially the same for the past year as for those 
immediately preceding. The star-list includes the stars neces- 
sary for the completion of the re-observation of those which re- 
quire it in the Catalogue of the British Association, and stars 
between the sixth and eighth magnitudes, lying chiefly be- 
tween 50° and 76^ of North Polar Distance^ selected from 
Tanous Catalogues. The Sun, as in former years, has been 
observed wlienever it has been practicable, though the state of 
the sky has been, on the whole, nearly as bad as in the year 
1 866. The Moon has been observed in each lunation till the 
first transit (inclusive) after opposition; and Mercnry and Mars 
whenever it has been practicable. The number of stars observed 
generally in both elements in 1867 is 1453 ; while, of the Sun, 
92 observations have been made, of the Moon 56 observations, of 
Mercury 34, and of Mar^ 17 observations. The whole number 
of transits amounts to 2472, and of North Polar Distances to 
2314. The number of good evenings for observation was, as in 
the year 1 866, «niall. 

The lieiiumeter has been employed by Mr. Main, as in pre- 
ceding years, for tlie observation of double stars. In connexion 
with this instrament it may be mentioned that, after a little cor- 
respondence with Mr. Merz, the maker of the object-glass, Mr. 
Main sacceeded in separating the crown and flint lenses of the 
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segments of the object -glass, and, after cleaning tli( ir inirer sur- 
faeos carefully, in tii^tening them together again, wiihoat detri- 
ment, to the goodness of the iaiages. Some additional transits of 
circmnpolar stara were token in the autumn, during some hoi 
wenther, for the re-determlnation of* the yalue of the scrdw, by 
which it appears that that which has betti in use for serenil 
years is sensibly accurate. 

The reductions of the astranomicnl observations have been 
kept up with the same rigour as in tlie precedin'j years. The 
transit!* werf> perfectly reduced and ready for transcription into 
the ledgers, ut the cl(»e of the year, and tlie North Polar Dis- 
tances ai« now nearly completed. As in former yean this has 
entailed very heavy personal labours on the Director. 

The beginning of the solar eclipse of 1867, March 5-6, was 
well observed by three observers; the observation of the termina* 
tion wa^ prevented by clouds. A few observations of 'Occulta* ' 
tions of stars have nlsn h, rn inatie. 

The printing of tlie Astronomical Results or observations for 
has been completed for some time, and copies were-sent to a 
lew of the chief astronomers in Great Britain ; the printing of the 
Astronomic»d Results for 1866 is proceeding steadily. 

The Meteorological reductions are, as in the preceding yean, 
considerably in arrear, those ibr 1865 being not nearly com* 
pleted Their utih'ty is, however, such, that the Director is 
unwilling to give up, for the prcv^ent, at lenst, any of the dis- 
cussions which have been carried out in former years. 

Recently Mr. Baxendell has made some interesting deductions 
from the observations of solar radiation, by which it appears 
extremely probable that tinre is a periodicity of solar radiation 
synebroDizing with the p^iodidty of the solar spots. .Mr* 
Baxendeirs discussions will at least give -a value to observa- 
tions of solar radiation which did not appear to belong to them 
before, and probably induce private observers to bestow ^|>reater 
care and attention on them. 

In addition the ordinary labours of the Observatory which 
have been detailed, a great deal of work has been done during 
the past year towards the compilation of the Seeomd Radeliffie 
Catalogue of Stars, This is now in a Tcry forward state. The 
results for the different years hare been all combined in one 
catalogue, and reduced =to the proposed epoch i860; and the 
annual precessions and secular variations for that epoch have 
been computed. The Catalogue itself has been formed, contain- 
ing very nearly 2400 stara (observed between 1855 and 1861, 
both inclusive), and the precessions and secular variations are 
transcribed inio it. Very little remains to be done, but the com- 
bination of the observations in the different years, and the appli- 
cation of the corrections which may be considered necessary, as the 
result of the discussions which are connected with the work. It 
is expected that the Catalogue will be printed and published in 
the course of the present year. 
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Cambridge Observatory. 

In addition to the ordinary transit and circle observations, 
the accarate determination of the places of those stars, 5Jelected 
from Oeltzen's List, in which the comparison of Lalaiide and 
Arjrelander seems to indicate large proper motion, has been 
•constantly kept in view. These observations are now all but 
completed, and great progress lias been made in the reductions. 
The true apparent right ascensions are obtained to May, 1 867, 
and the true North Pdar distances to the end of 1866. The 
. ^reductions to the mean place the begini|iiig ef the year are 
calculated to the end of 1866. 

Tiie equations of conditioo from occultations of fixed stars by 
the Moon, are calculated to the end of i S66, and equatorial ob* 
serrations of Comets are nearly all redaeed. 

The copy for the press is in progress, and will very shortly 
be in a suiBciently advanced state to bs jpnt into ihe haads of the 
printer. 

The velocity of the wind has been measured t>y the T^obinson's 
•anemometer, which has worked satisfactorily, and a new and very 
•eensitive vane hats been erected. 

AlLthe meteorological observations liave been regularly taken 
'%t the hours of 9 a.k., and 3 p.m,» and more frequently in heavy 
-atorms. 

A watch was kept for the November meteors, but the night 

was unfavourable, and very few were observed. 

A small universal instrument, of beautiful workmanship, by 
OErtel of Munich, the property of tlie late Mr. Cooper, of Markree, 
ihas been secured for this Observatory. 

Mr. Simms has made great progress in the construction of a 
■new meridian cirde for this Observatory, which is to be erected 
in the place of the present transit instrument. The circle is three 
feet in diameter, and the telescope is eight inches in aperture, and 
about nine feet in focal length. An excellent object-glass by Mr. 
Cooke» which has been already tlioroughly tested by Mr. Dawes, 
has been purchased for it. The cost of the instrument is to be 
defrayed out of the Special Fund presented to the University by 
Miss Sheepshanks for the benefit of the Observatory. 



The New Liverpool OheerwUory^ Bidsion, Birkenhead* 

During the early part of laj^^t year the difference of longitude 
between the old Observatory on the east and the new Observatory 
on the west side of the Mersey, was found by the transmission of 
sixty chronometers to be 17**04* From this determination the 
longitude of the new Observatory is iz^ West of Green- 
wich. In remounting the transit instrument of five feet focal 
length and four inches aperture^ provision has been made for 
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using it either in the meridian or in the prime vertical. From five 

transits of /3 /)rctrowt>, four of y DraconiSy anfl one of « Ct/gni^ 
each of them over the east and west prime verticals, the latitude 
18 53° 24' 3"-8 N. or 44"'o vSouth of the old Observatory. By 
ten simultaneous readings of barometers at the two stations the 
height of the cistern of the standard at tiie new Observatory Is 
212 feet above the mean level of the sea^ and 171; feet higher 
than it was at the old Observatory. The mean temperature for 
the year is i**'4 lower at the new than at the old Observatory, as 
obtained from simultaneons daily readings of thermometers at 
the two stations during two years. The equatorial of twelve 
feet focal length and eight and a half inches aperture has been 
re-erectcd by Messrs. Troughton and Simms, under a dome of 
twenty feet diameter. The old transit-clock is placed in a cellar, 
twenty-four feet below the ground-floor of the building, and 
clocks controlled by it are placed in the transit and equatorial 
rooms. A new dock and spring-governor chronograph, made by 
Messrs. Bond and Son, of Boston, U.S., have recently been crectefl 
in a room contiguous to the transit and equatorial rooms. A 
clock regulated to Greenwich mean time, placed in the chrono- 
meter-room, controls one clock in the deep underground cellar, 
and another on the margin of the river near the Birkenhead 
Landing-stage; the latter contrdled seconds clock, the face of 
which is exposed to public view, fires a time-gun daily at i p.m. 
An observer in the chronometer-room, within hearing of the 
beat of the normal clock, never fails to see the flash of the gun 
on a clear day, and in foggy weather, when the flash cannot be 
seen, the sound is heard at twelve seconds after 1 p.m. within a 
small fraction of a second. This mode of communicating time to 
the port and towns of Liverpool and Birkenhead is already very 
highly appreciated. The contact springs for the transmission of. 
galvanic currents applied by Messrs. Bitohie and' Son, of Edin- 
burgh, to the sidereal and mean time clocks have not affected the 
regularity of their performance; the rates of both clocks have 
been much more uniform than they were at the old Observatory ; 
but, in all proli ability, this is mainly due to their being placed in 
rooms in which the change of temperature during the year is very 
small. At the old Observatory, chronometers could only be 
tested during six or seven months of the year through the range 
of temperature to which merchant ships are generally exposed ; 
in the new Observatory, during the past twelve months, the 
chronometers have been exposed on alternate weeks to the tem- 
peratures of 55° 70°, 85°, 70° and 55° in regular succession 
throughout (he year, so that in five weeks a chronometer can now 
bo tested eflieiently at any time of the yofir. The Observatory 
will in a short time be supplied with the means of testing various 
Other nautical instnnnents in addition to chronometers^ 
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Glasgow Observatory 

At the Glasgow Observatory the astrooomicsl observBtioiiB 
daring the past year have been similar in character to those of 
previous years. The Transit Circle has been regularly employed 
in the obserration of a select number of stars chiefly comprised 
between the iiflh and eighth magnitudes. The Ochtertyre Equa- 
torial continues to be used on every available occasion for tlio 
measurement af double stars. Correct time is transmitted to the 
Cit/ and Port of Glasgow, as in former years, by means of 
Jones's well-tried invention of the eoniroUing of clocks by 
electricity. 

The meteorological operations at the Observatory have ac- 
quired an important extension sinee the date of tlio last Keport of 
the Council. It is generally known that the Board of Trade has 
recently assigned the superintendence of the meteorological ope- 
rations of that diepartment to a Committee of men of science, at 
the head of which is the President of the Boysl Society, and 
that, among other recommendations of the Committee, has been 
the establishment of a definite number of stations distributed 
over the British Isles, fymished with ?elf-recording instruments 
for ascf-rtnining the continuous variations of the weather, aad 
more especially for obtaining an exa€t determination of the facts 
connected with the occurrence of storms. 

The Glasgow Observatory having been one of the stations 
nominated for this purpose, has been recently famished with a 
complete system of self-recording instruments^ the operatiuna 
with which commenced on January i of the present year. It 
is hardly necessary to state that tlie Government has under- 
taken to defray the expenses connected with the fitting up of the 
instruments and the conducting of the su^bsequent operatious* 



Kew Observatory, 

The regnlar progress of the work of the KewPhotolicliograph 

has somewhat suffered this year from two causes; one being the 
onfavourable state of the weather, which not only diminished con- 
siderably the opportunities for taking photograms, but al.-^o inter- 
fered with the usuaiiy excellent detinition of the details in the 
Sun*i9 appearance* The other cause was the interruption of the 
work from August 9 to September 9, in consequence of necessary 
repairs to tlie dome of the Observatory. There was therefore a 
falling o£r in the number of observed groups as compared with 
those registered by Hofrath Schwabe, by five groups, of which 
three must be accounted for by the difference of climate^ while 
two groups have been observed in Dessau during the total intei- 
ruptiou of the work at Ivew. Ou the whole, there were 130 dayai 
of observation^ on which 188 Son-mctnrea were taken. 
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The work of roducing ibe observations, however, has not only 
been carried on with the greatest vigour, bat former investiga- 
tions have been extended on the basis of the Kew photograms, 
and steps have been taken to arrive at trustworthy results with 

reference to the important question of the influence of optical 
distortion on the observation-elements supplied by celestial pho- 
tography generally and the K<nv Photoheliograph specially. 

The authors of the Researches on Solar Physics^ Messrs. 
Warren De La Rue, Balfour Stewart, and Beigamin Loewy, 
announce that the third series of these is completed, and will pro- 
bably be ready for the printer in a few weeks. They give in 
this paper, to which about loo pages of tables are added, the fol- 
lowing information : — 

I8t. A full description of the methods employed in tho mea- 
surement and reduction of solar photograms, for determining the 
heliographical longitude and latitude of Sun-spots, with the view 
of deducing from tbcnn the elements of rotation of the Sun and 
the inclination of the solar equator to the plane of the ediptio i 
also the final results, giving tlie heliographical elements of all 
Sun-spots observed in 1862 and 1863. This part may in a mea- 
.sure bo regarded as a continuation of Mr. Carrington's results. 

2nd. The results of the area measurement of all Sun-spots ob- 
served in 1862 and 1863, forming a continuation of their results 
published in Series II. of the Researches^ which were ibunded on 
Mr. Carrington's drawings. 

3rd. An account of sonfe preliminary experiments undertaken 
to determine the amoaot of optical distortion in the photograms 
obtained with the Kew Photoheliograph. 

4th. An inquiry into the distribution of spots in latitude, 
extending their former researches, which had onlv tho ecHptical 
longitude in view, and adducing additional evidence for attri- 
buting to the planet Venus a preponderant influence on solar 
activity. 

The plan for the work of the present year comprises the con- 
tinuation of the astronomical work and application of the results 

to a new determination of the solar elements; area measurements 
of all Hofrath Schwabe's Sun- pictures, for establishing a more 
trustworthy curve of periodicity; the extension of their rcsearehes 
into the physical phenomena on the Sun bsised on these results; 
a repetition ol the investigations ou the distortion of the photo- 
graphic image with more reflned methods; and, finally, hopes are 
entertained thait regular observations of the heating and actinic 
eflects of the Sun may be set on foot. 



The most reuiarkable amongst the recent observations made 
at Birr Castle is the discovery in iuur ntbuix of a more or less 
marked spiral anmngement. 
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Those nebulffi are indicated by the following numbers in Sir 
John Herscbel's General Catalogue : — 

I'slo } Nebula* j- Dodble Nelndar >596> a7oS 

A» ih3 work on ibo Greal Nebala in Otion wa» allowed to 
take precedence of other work, fewer obserrakionB on the nebulae 
genenlly were made during the last year than would have been 
made under other chreumatancea ; but frtnn September 1866 to 

April 1S67 mare than 300 observations were recorded. 

When the clock movement for tiie great reflector, which is 
now in progress, is finished, Lord Rosso intends to make further 
spectroscopic observations, and Ui try lunar photography, which 
was attempted, though with little success^ some years ago, when 
the. art was in a less perfect state. 



Mr* De La Sue' 9 Observatory ai Cran/ard* 

The past year has been remarkably nnpropitiona fcur the work 
carried on at this Obserratory^ for not only has the sky been 
overcast for a greater number of days than osualt but also the 
atmosphere has been very much disturbed on most occasions when 
astronomical photography could be attempted. This state of 
things has caused considerable perplexity, because two astronomers 
desirous of obtaining iiistruction in astronomical photography have 
bad very considerable difficulty in obtaining the requisite oppor- 
tunities for so doing. Mr. Le Sueur stayed at Cranford for some 
time during the month of February, and, by dint of great persever* 
ance and watching for opportunities^ was enabled to make lunar 
photographs on several occasions, and to thoroughly familiarise 
himself with the operations of astronomical photography. Notably 
on Feb. 22, Mr. Le Sueur, aided by Mr. Reynolds (y>hnto?raphic 
and mechanical assistant at Cranford\ obtained a pli t nrrnph of 
the Moon, of remarkable sharpness. Mr. Le Sueui, it is known, 
will have charge of the great Melbourne Telescope, which has 
been made by Mr. Grubb of Dublin, under the superintendence 
of the late Lord Kosse, Dr. Robinson, and Mr. De La Rue. 
Hijor Tennant, who will conduct the observations of the total 
solar eclipse in India on August 18th, which have been promoted 
by our Society, has also received insti'uction at Cranfr»r»1, where 
he resided for some days on three occasions. On the first occasion, 
he was unable to obtain any opportunity for photography; in 
September, however, he was more fortunate, and took par^ on the 
13th of that month in the photographic records of the lunar 
edipse which occurred on that day. In December, M^jor Tennant 
was accompanied by the Sappers who had been detailed for the 
eclipse operations in India. Tiie party consisted of Sergeant- 
Major Phillips and two Sappers. Thry thoroughly familiarised 
themselves with the working of the equatorial and the details of 
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the photographic operations performed with it| they also received 

inartraction \u enlarging photogrjipli;*, and in ctrhlTiL' them on 
FIJI'S;*, as dctailtHl in Mr. De L:i Rue's Bakerian Lecture on the 
Solar Eclipse of i860, published in the Pliilosopliical Transnr- 
lions for 1862. M^or Teunant and his party therefore start 
wiUi all the experience which has accrued from Mr. De La Rue's 
work in i86o'-6i-; and if the weather prove propitious, it may 
fairlj be expected that valuable recoi^ls wiU be obtained by 
him and his staff. 

Mr. De T.a Rue has received two silvered-^Iass mirrors from 
Mr. With ; the first, although very good, was not considered by 
him to be equal to the metal mirrors figured by himself. The 
second, which has only been recently received, Mr. With believes 
to be very superior to the first made by him for the Cranford 
Observatory-: but the weather has not yet permitted a fair testing 
of its performance. 

Mr. De La Rue intends taking up again experiments in the 
figuring of specula ; for which object his polishing machine has 
been removed from London to Cranford, where a small steam- 
engine has been erected. Hitherto, the polisher has been cir- 
cular, aud of nearly the same diameter as the speculum to be 
polished; it is evident, however, that a convex paraboloid of 
revolution <can only fit exactly in a concave paraboloid so long as 
their axes coincide, which can only occur rarely during the 
operation of polishing. Three points, however, would touch a 
roncave paraboloid in any part of the curve ; although three mere 
points could not be used as a polisher, three small disks of pitch 
may be so employed, and it is assumed that by the use of a 
polisher so constructed, better figures may be obtained than here- 
tofore: — it is in this direction that Mr. De La Rue'ft operations 
will be conducted. 

Jfr. HvgtfM Obtervettory, 

From the results of spectroscopic research at this Observatory 
during the past year, the following observations may be selected 
for mention. 

The spectrum of Mart was carefully re-examined, but as 
this investigation has appeared in the Notices of the Society, it is 

not needful to give any details here. 

On December 5, Mr. llug<?ins subjected the spectrum of the 
planet Neptuve to a careful scrutiny, but was unable to detect 
any unusual lines of absorption which might account for the 
strongly marked blue colour of this planet. The faintness of its 
spectrum does not permit any great value to be attached to this 
negative result. 

The comets visible during the year were too feeble in bright- 
ness to admit of the successful application of the prism. On two 
occasions, however, the spectrum of Comet II. was believed to be 
similar to that of Comet I. 1866. . 
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The spectra of the stars s and ^ Geminortim were examined 
in April. They were found to resemble very closely that of » Ori* 
onts, thourrh tbcre is apparently a somewhat different relative in- 
tensity of tlie Hrics. 

Duriug June, the spectrum of a Herculis was carefully exa- 
mined, and the remarkably arranged groups of lines were re- 
measured. These obserrations agree with the measures and 
comparisons of the chemical elements of this star obtained in 
1863. 

Mira Ceiif which gives a spectrum apparently identical, or 
nearly so, with « Orionis, was examined when at its maximum 
brilliuncy, anil on several s^ibsequent occasions, after it bad com- 
menced its downward curve. At the time the star was waning 
in brightness there was an appearance of greater intensity in 
several of the groups, but a continued series of observations is 
desirable^ before any opinion is hazarded as to the cause of the 
variation in brightness which has procured for this object the 
title of " Wonderful,** At Mr. Baxendeil's request the variable 
K Coronw was examined when at its maximum in the autumn, 
but without any successful result. 

Mr. Huggius has confirmed the observations of MM. Wolf and 
liayet so I'ar as to the presence of bright lines in the three small 
Stars described hj them. He has not determined the number 
and positions of these lines. , 

During the year several attempts have been made to obtain a 
useful spectrum of the Milky Way. The spectra of the minute 
stars which are sepfirfitely visible in his telescope were all con- 
tinuous, but the spectra of unresolved portions could not be 
determined with certainty. There appears to be great probabi- 
lity, from their faintness, that these spectra aie also couLiauous, 
for if they had consisted of a few bright lines, they would pro- 
bably have been of manageable brightness. 

The lunar object, Linni, has been observed and measured on 
every favourable opportunity during the year. The results ob- 
tained up to June are contained in the Monthly Notices for that 
month. Numerous observations have been obtained since, but 
Mr. Huggins is not prepared to make any further statement at 
present. 

A few occasions of anusnal atmospheric clearness were em- 
ployed to re-examine and measure the bright granules of the 

solar surface. These views and measures confirm in every par- 
ticular Mr. Huggins' description of these bodies in the JXctieett for 
May 1866. 

ISlr. Huggins has surcoeded in ronstructing a new spectro- 
scopCj by which he is enabled to bring to bear on the celestial 
bodies an amount of dispersive power several times greater than 
has hitherto been applied to thenu In this instrument the 
prisms employed have a dispersive power equal to about seven 
prisms of dense flint-glass of 60**. This instrument is found to be 
quite manageable even upon the nebole, and with it the bright 
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lines of the Great Nebula in Orion and of some other nebuise- 
haT6 been compared direedj with the bright lines of tenreetriil 
elements. 

Mr. Hoggins intends to make use of this instrument in the- 
continuation of his observations on the f^peetra of different parts- 
of the bun's surface, and of tlie solar spots. He has ahoudy 
insulated tiic spectrum of the umbra of a spot. These observa- 
tions are in progress. 

During the last twa years Mr. Huggins has made numeious 
observations for the purpose of obtaining » view, if possible, of 
the red prominences seen dnring a solar eclipse^ The invisibility 
of these objects at ordinary times is supposed to arise firom the 
illumination of our atmosphere. If these bodies are prn^eous, their 
spectra w^:ul(l consist of bright lines. With a powerful spectro- 
scope the light reflected from our atmosphere near the Sun's edp^e 
would be greatly reduced in intensity by the dispersion of the- 
prisms, while the bright lines of the prominences, if such be pre*' 
sent, would remsin, but little ^minished in brilliancy. This- 
principle has been carried o«t by various forms of prismatie* 
apparatus, and also b^ ether contrivances, but hitherto, however,, 
without success. 



The Pboobsm or Astbonoht DuitiNo thb fast Tkail- 

We have not. as on some former oco^isions, to record any 
remarkable and .salient discoveries which will make the past year 
memorable in the annals of the science of Aslronomy ; but still, 
in the great activity which has been displayed by the cultivators^ 
of all its branchea^ we may eee bright indications of sure and 
steady progress. Some of the* labour of the past year has been 
spent in the form of preparation, the fruits of which, it is to be 
expected, will enrich the roll of discovery and research of the 
present and many succeeding years. Kxprditions furnished with 
elaborate instruments have been originated and sent on their 
way to a distant country, for the purpose of learning as much as 
possible from the phenomena of a remarkable solar eclipse. 
Rapid progress has been made towards the completion of two 
magnificent telescopes, both of which will probably leave our 
shores during tbe present year. 

We proceed to notice these and some other matters of promi« 
nent interest to the science of Astronomy. 



The Total JSolar Eclipse of August 17, 186S. 

The present year will be signalised by a total solar eclipse of 
almost the greatest possible duration. As probably centuries 
may elapse before we shall have again au opportunity so excep* 
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tionablj favourable for observing the pecaliar phenomena which 
are only to be seen during a total eclipse of the Sun, it will be a 
source of gratification to the Fellows of the Society that two well- 
equipped expeditions have already proceeded to India for the par- 
pose of making observations during the eclipse of August next. 

One of these expeditions was originated by our Society. 

Two letters of Major Tennant's, one published in the Notices 
9f this Society for January, 1867, and the other forwarded to 
our 8eeretary early in February, but (owing to the Annual 
Meeting) only published in March, drew attention to the re- 
markable Total Eclipse of Angrust 18, 1868. At their Meeting 
in March the Council accordingly ai)poin(ed a Committee, con- 
sisting of the President, the Astronomer Koyal, Mr. De La Rue, 
Maj.-Gen. Shortrede, and Col. Strange, to forward, if possible, the 
object of making olraervations dnring the very long obscuration 
of the Sun. It was decided that an application should be made 
to the India Office* to bear the expenses of establishment and 
instrumental means, and that a silvered glass mirror should be 
mounted equatorially for photography, and that two telescopes 
kindly lent by the Astronomer Royal should be titled for speetro- 
s( opic and polarization experiments. Estimates were submitted 
for the cost of instruments through the Astronomer Royal, and 
tm the 15th July, sanction having been received for the cost, 
the instruments were ordered. Major Tennant proposed that he 
should be aided by Capt. Branfill, of the Great Trigonometrical 
Survey, and Lieut. Herschel, R.E., of the same department (who, 
however, has «irice undertaken a commission from the Royal So- 
ciety), and that iluee men of the Royal Engineers should be 
trained to carry out the photographic operations. After some 
considerable delay, the expense was sanctioned, the Treasury 
having consented to bear half the amount. The delay had ex* 
pended Major Tennant's leave of absence from India, and as 
mucli remained to be done, he was, on the mutter being repre- 
sented to the Secretary of State for India, detained at home on 
duty to superinten<5 the preparations and the in^t ruction of ope- 
rators. Before propuMug officially to employ men from the Royal 
Engineers, Major Tennaut believed ho had satisfactorily ascer- 
tained that there would be no difficulty as to their services being 
available ; bat an nnexpeeted one arose, and it was fortunate that 
he w;is )a the spot to remove them. He was cordially aided at 
the India 0£ice by Mr. Arthur Hobhouse, who throughout has 
taken a personal interest in these observations, and assisted in 
every way to remove obstructions and avoid delavs. On the 
loth December Serjeant Phillips and Sappers iuibot and Con- 
way, of the Royal Engineers, went to Cranlbrd, where, by Mr. 
De La Rue*s kindness, they went through the whole of the 
processes of taking the small negatives, enlarging, and etching 
them on glass. Major Tennant had gained some previous ex- 
perience from several visits at Cranford since April last, and, 
though unfortunate generally in the weather, he had assisted at 

C 
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photographing the lunar eclipse on Sept. 13. The propose ! j lio- 
tographic operations differ from those formerly undertaken by 
Mr. De La Rue in Spain, where the Kew Photolu'Ho^raph was 
used, and the image of the Sun, in the focus of the oliject-glass, 
was enlarged by a suitable eye-piece before falling on the 
sensitive plate. It is now proposed to use a reflecting telescope 
(which ensures absolote identit)c of the actinic and Yisual foci) 
and to place the plate in the principal focns of the great spe- 
culum. The form is Newtonian, and the image being taken at 
the side of the tube allows room for a larger plate than could be 
placed in the centre of the tube; this is of great importance, as 
it is desirable to obtain as much of the corona as possible. Tlie 
whole has been constructed by Mr. Browning, who has devoted 
to it a very great amount of time and care, with the advantage 
of the advice and experience of Mr. De La Bue. It is very 
satisfactory to know that the process of photographing celestiid 
phenomena has been so completely mastered by Mr. De La Bue^ 
that ordinary photographers can he taught in a few hours to 
use his apparatus with success. 

In a paper printed in the Supplementary Kuiiiber of our 
I^otices Major Tennant, in view of his then inuncdiato depar- 
ture for India, described the apparatus which was in prepara* 
tton. On Nov. 9, the Council were enabled, through the kind* 
dess of Mr. Hewlett (who waved his claim on the instrument) 
to lend the Sheepslianks Telescope, No. 3, and by a grant from 
our funds to have it so modified as to enable this instrument 
to be used in the low latitude in which the eclipse is visible 
as total. Major Tennant, having thus an equatorial with clock- 
work motion, has tiaiisfi'i-red to it the spectroscope miido by Mr. 
Sinmis, and has adapted the polarization apparatus made by Mr. 
Ladd to the telescope from Grreenwich, which was equatorially 
mounted by Mr. Simms for the spectroscope, as described in the 
paper referred to. The facilities for observing have, of course, 
been thus greatly increased. In the arrangement of the spectro- 
scopic anil polarization apparatus. Major Tennant desires I0 ac- 
knowledge the aid he has received from the Astronomer lioyal and 
our Secretary, Mr. Iluggins. 

Tlie other expedition has been sent out by the Royal Society, 
and the necessary instruments provided out of the Parliamentary 
grant annually placed at the disposal of that Society* 

The superintendent of this expedition, Lieut. John Herschel, 
R.E., an assistant in the Great Trigonometrical Survey, and a son 
of Sir John Herschel, has been instructed to confine his attention 
to observations of the spectra of the corona and r* 1 prominences, 
and to an examination of the light of these objects lor polarization. 
He is provided with instruments suitable for these observations. 
The telescope for the spectrum observations has an aperture of 
five incbes, and an equatorial mounting. It is furnished with a 
superior driving clock, the rate of which is maintained uniform 
by a form of pendulum-governor recently invented by Messrs. 
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Coolce and Sons, by whom the whole iostrument was constructed. 
It is provided with a complete spectroscope oonstnicted by 
Messrs. Simms. 

For the observations for polarized light there is a second 
telescope of three inches aperture, furnished with two analyzers. 
The observer is instructed to use, first, a double-image prism, 
and a plate of quarts cut perpendicolarlj to the axis. If only a 
small amount of polarised light be present, it will be shown bj 
the complimentary tints of the images. The second analyzer, 
consisting of a Nicol''^ nvi-ra and a compound plate of quartz, 
showing Savart's bands, may then possibly be employed with 
advantage to determine the position of the plane in which the 
light is polarized. 

In addition to these instruments^ four hand spectrum-tele- 
scopes of the form constructed by Mr. Huggins for the observa- 
tion of meteors,* have been sent out for use by observers stationed 
at different places along the central line of the eclipse. 

Tt will bo, doubtless, of interest to our Society to l?now tliat 
Lieut. Ilerschel has been recommended to apply himself, as far 
as his other arrangements may permit, after his arrival in India, 
until the period of the eclipse, to the extremely important work of 
a prismatic examination of the brightest of the Southern Nebulas. 
For these observations the instruments at his disposal aie per« 
fectly suitable. 

Unless the weather should be unfavourable at both the 
stations selected by the two expeditions, we may confidently an- 
ticipate results of great value to our knowledge of solar physics 
from the careluUy considered observations which are proposed to 
be made in August next. , 

This may be a suitable place to call attention to an observa- 
• tion of a red prominence made during the annular eclipse of 

March 6, 1867. l>r. Weiss, who accompanied an expedition 
into Dalmatia, where the eelipse was annular, has placed on 
record tlie following observation of Ensign Kiha, who was sta- 
tioned about 2~ geographical miles north-west of Kagusa. He 
made use of a telescope of a^inches aperture, furnished with an eye- 
piece magnifying 40 diameters. 14*4 minutes before the annulus 
was formed he saw a protuberance which, with some interrup- 
tions from clouds^ he kept in view until 147 minutes after the 
formation of the ring. When first detected, the prominence was 
already a striking object, and it disappeared, not through exces- 
sive faintness, but in consequence of the passage of a cloud. 
Eliha described the object to be of the form of a small fiame, and 
to have a brownish yellow colour. It was marked in the direc- 
tion of its length by stripes of a deeper tint of the same colour. 
The observations of the prolul)ei'ance show that it could not have 
had any connexion with the Moon. 

* See " Proceedings, Royal Societj,'' vol. zvi., p. 241. 
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It 18 certainlj importeat that these pbenomena slioiild he 
looked for on every occasion which maj poeaibljr favour their 
visibility. 

On ihe Possible Influence of the Tides on the PosiHon of the 

EarilCs Axis, 

The question, so highly important under many aspects, of the 
possible effects during the past history of the Earth of the frictional 
action connected with the tides^ has been carefully discussed by 
Mr. Stone, in reference to the possibility of the production by this 
action of a secular change in the position of the Earth's axis of 
rotation. Mr. Stone investigates this action upon two distinct 
hypotheses. He first takes the frictional action to be equivnlrnt 
to a couple wliose intensity is proportional to the existing aiiLiuhtr 
velocity, and whose axis coincides with the instantaneous axis. 
Secondly, he supposes that the tidal action may be represented by 
a couple of resistance with its axis perpendicular to the plane of 
the ecliptic and proportional to the relative angular velocity of 
the Earth and Moon on this plane. The exceeding slowness of 
the resulting secular changes would appear to remove the tidal 
action from the direct cau-^es to which we may look for tliose 
great secular changes of climate wliicli geology has shown to have 
succeeded each other upon the surface of the Earth. 

JStar Catalogues^ 

The observationB of stars made with the Meridian Circle of 
the Bonn Observatory from the year 1845 beginning of 

the year 1867, have been collected by Dr. Argelander into a 

catalogue, the epoch of which is 1855. This valuable Catalogue 
contains accurate plarf's of most of the known variables. The 
total number of star ydaces contained in the Catalogue is 33811. 

Mr. EUery, the JJirector of the Melbourne Objiervatory, has 
published his star observations made during the year 1863, 1864, 
and 1865. These observations are of great importance in the pre- 
sent dearth of materials from the Southern hemisphere. Mr. EUezy 
has most wisely extended his observations of Circuinpolar Stars 
to considerable distances from the pole, and has also observed a 
Lirge number of stars for. compariiK>n with the results of the 
Northern observatories. 

Manuscript Star Charts. 

During the past year the Society has become possessed of a 
very valuable series of M^. Star-charts by preseniatiun from Sir 
John Herschel. 

These charts conUan the estimated magnitudes of stars visible 
to the naked eye in both hemispheres, and were made by Sir 
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John Hcrschel both at the Cape of Good Hope and in England. 
These charts have been strongly bound in volumes. They will 
be of great valae in the case of any pected changes of magni* 
tudOi and especially in the event of a supposed disappearance or 
outburst of a star. 

Spectrum Analym* 

During the past year the most important addition which oor 
science has received Irom the application of speetrum analysis to 
the heavens has been obtained at the Paris Observatory. After 

an extended examination of stellar spectra with the large silvered 
glafs reflector belonging to that Observatory, MM. Wolf and 
Rayet at length discovered three stars, at no great angular dis- 
tance from each other, which are distinguished by bright lines in 
their spectra. 

These stars are, in Argelander^s Catalogne (i8s°) ' — 



Zone -f 35 

+35 
„ +36 



8' 5 mi^; 
8 



R.A. zo 4 49 3 
„ 10 6 27 3 
„ ZO 9 67 



* +35%5*' 
J +35 46'! 

J +36 13*3 



In the spectrum of the second of these stars, MM. Wolf and 
Bayet have observed four bright lines. The brightest of these 
lines occurs between F and G. The remaining three lines are 
seen in the part of the spectrum from F to D. 

It may be well to suggest that these stars should be carefully 
watched for variability, as the presence of bright lines may 
possibly indicate physical conditions existing in these distant 
bodies, which are possibly of a less permanent character than are 
those of the stars which possess dark lines of absorption only in 
their spectra. It is satisfactory to know that Mr. Baxendell has 
made careful comparisons of these three stars with neighbouring 
star<;, so that if any change of brightness should take place in any 
of them, it will be readily detected. 

Comet IT. 1867, has been examined by Mr. Huggins, wlio 
concludes, from a somewhat imperfect observation of this faint 
object, that this small Comet was, at the time of examination, 
similar iii physical constitution to Comet L 1866. 

Mr. Huggins has communicated to the Society, in the 
NdUeM for March, the results of a further examination of the 

spectrum of Mars. In this paper he gives a more detailed 
account of the lines which show the existence of an atmosphere 
similar to tfiat of the Earth, though probably not identical with 
it. Further, he states reasons for attributing the distinctive 
ruddy colour of this planet not to the absorptive properties of its 
atmosphere, but to some peculiarity of certain parts of its surface. 
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Father Seochi has collected in one memoir all the flpectmm 
observations made at the Roman Observatory. The results of 
these observations have already been published from time to time 
in the Comptes Rendus and elsewhere* This memoir is printed 
in the Voiumi delV Academia dei XL, 



The Great Nebula in Orion* 

The discovery of the gaseous constitution of many of the 

Nebulae, at the same time that it added to the mystery connected 
with these objects, gave us fresh hope of acquiring ultiniHtely 
some knowledge of the relation which they hold to the otiier ob- 
jects in the heavens. Chanfjes in their appearance, sufficiently 
marked to be seen by us, and occurring within periods not so 
prolonged as to make us despair of being witnesses of them, were 
suggested to us as highly probable. In the northern hemisphere 
no nebula presents to an observer so large an amoont of detailed 
structure as the Great Nebula in Orion. It will therefore be a 
source of much satisfaction to Astronomers that the results of Uie 
study of this object for many years by the late Lord Rosse are 
now made public by our fellow, the present Earl of Ros.se. A 
large and exceedingly valuable map of the nebula aecoinpanies 
liiii paper, which is printed iu the Fhilosophical Transactions of 
the Royal Society. 

The materials at our disposal for the study of this wonderful 
object have been furtlier increased by the appearance of the 
valuable and laborious observations of the Great Nebula, and the 
measures of nnmerons stars scattered throughout it, which were 
left unpublished by the late Professor G. Bond. Those researches 
have been carefully fnlited by Professor Saflbrd, and thev form 
volume V. of the Annals of the Observatory of Harvard LuUeye. 
The observations are accompanied by a very beautiful revised 
engraving of the Great Nebula from the drawings of Professor 
G. Bond, 

jyArres£» Catalogue of Ntbulm. 

Our science has been enriched during the past year by the 
appearance at Copenhagen of an extensive Catalogue of the 
NebuIsB observed by Dr. D' Arrest, with the i i-inch refractor of 
the Observatory of that city, during the years from 1861 to 1867. 

The Catalogue contains 4800 separate observations of 1942 
Nebulae. Amongst the Nebulae recorded there are about 390 
which have been observed for the first time, or have not liad their 
places determined previously with the accuracy necessary fur their 
recognition. The value of this Catalogue is very <;i eatly increased 
by numerous descriptions of the appearance of the objects ob- 
served, and micrometrical measures of aueh of them as admitted 
of this determination. 
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The Melbourne Reflector, 

It will be source of much gratification to all who take an in- 
terest in our noble science that the present year will probably 
witness the erection at Melbourne, Australia, of a powerful tele- 
scope in some degree adequate to the exploration of the rich 
but hitherto very partially-explored regions of the southern 
heavens. The 4-foot reflector, now in Mr. Grubb's workshop, 
approaches completion, and according to Dr. Bobinaon's report, 
appears to be very successfal in respect alike to its optical quali- 
ties and to the scarcely less important mechanical arrangements 
by means of which the observer may, without inconvenience or 
fatigue, direct and manipulate at his pleasure this magnificent 
instrument. The telescope is of the Cassegrain form of construc- 
tion, and is mounted equatorially. 

Dr. Kobinson says, " The peculiar nature of the mounting 
brings the circles completely within reach of the observer's assist- 
ant ; and the mechanical appliances for the motions in right as- 
cension and polar distance are so perfect that we set the instru- 
ment on the faint objects which we were examining with great 
f-u'i!ity and rapidity. One man can reverse the telescope in a 
minute and a quarter; the quick motion in polar distance is far 
easier, and the slow one acts more like the langcnt-screw of a 
circle than the mover of such a huge mass. The clock does its 
work with great precision, the objects remaining steady on the 
wire as long as I watched them ; and there is an ingenious and 
ne^v contrivance for suiting its speed to planets or the Moon." 

The telescope is to be supplied with the necessary apparatus 
for photography and for spectroscopic investigation. 

There still remains the important question as to the most con- 
venient method of sheltering the instrument from rain, and espe- 
cially from dust. A revolving roof, 46 feet in diameter, is at 
present suggested as the most expedient method. 



Mr. Newalts Great lief r actor. 

"By their successful completion of the bold undertaking to 
construct an a(;hromatic object-c'las.';, 25 inches in diameter, 
and 29 leet in focal length, Messrs. Cooke and Son^ have done 
honour to our country, as well as performed a mos^i important 
service for the science of Astronomy. They state that this mag- 
nificent telescope performs admirably, and that the character of 
the disks of stars seen in it are such as to show that the abei ra- 
tions of this enormous glass have been properly corrected. The 
great weight of the two disks of glass forming the nhject-glass, 
which amounts to 146 lbs., has required a peculiar arrangement 
of levers to prevent flexure in the difterent positions of the 
telescope. 
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The equatorial mounting of tlie telescope is finished, and the 
expectation may be entertained, that, during the present year, it 
will reach Madeira, where it is to be placed under the care of 
Mr. Marth, who is alreadj familiar with the use of large tele- 
scopes by the experienee which he gained daring his sojourn with 
Mr. Lassell at Malta. 

A 7-inch tranj;it-cirdo will complete this importnnt astrono- 
mical establishment, which we shall owe to the muoiiiceuce of our 
Fellow, Mr. Kewall. 

Ifoven^er Meteors. 

The meteor shower of November 1867 was not vrell seen in 

Europe. The position of the radiant point was not favourably 

and the sky was generally clouded. Enough, however, was seen 
to convince observers that a great display waa in progress The 
observations now coming in from the American Continent show 
that the shower of last November was but little inferior to that 
ofiS66. 

In the Monthly NaHees for April will be found a discussion 

by Professor Adams, of the " Orbit of the November Meteors." 
Professor H. A. Newton, in his Memoirs, contained in Nos. 1 1 1 
and 112 of the Amprimn Journal of Science and Arts, had dis- 
cussed witli great care the ancient records of November Shower?, 
and shown that their principal features could be explained by 
supposing the meteoric niatter to move in ellipses with periods of 
l8o*o days; 185*4 days ; 354;6 days; 376-6 days, or 33*25 years. 
Professor Newton also determined the motion of the node of the 
orbit, to be about 29' in 33*25 years. He suggested the possi- 
bility of determining which of the five periods, possible so far as 
the other facts were concerned, was the real poriod, by deter- 
mining the disturbing action of the planets upon the orbit of the 
meteors. In this state the question was taken up by our Fellow, 
Professor Adams. He first determined the secular motion of the 
node, on the assumption that the period was 354 6 days, the 
period which F^fessor Newton considered the most probable. 
The motion of the node thus produced would have amounted only 
to 1 2' in 33*25 years. The period of the meteoric matter could 
not, therefore, be 354*6 days. The periods 180 0, 185 4, and 
376*6, proposed by Mr. Newton, would have given results less, or 
nearly equal to, that resulting from the period 354 6 days. 
' Professor Adams, therefore, finally confined his attention to the 
period 33 25 years. With this period and a new determination 
of the other elements of the orbit, made from the observations of 
November, 1866, Professor Adams found the secular motion of 
the node in 33 25 years to be 28'; of which 20' was due to the 
action o( Jupiter; j' to the action of Safiirn; and I 'to the action 
of Uranus. The effects of the disturbing actions of the otlier 
planets were small. The close agreement of tlie theoretical value 
thus obtained by Professor Adams, with the observed value 29', 
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is undoubtedly sufficient to prove tliut the period of the No- 
yember meteors is 33-25 jeara. This result of Professor Adams' 
investigation is probably the most important contribntion 
Physical Astronomy made during the year. 

The very close agreement pointed out by Signer Scliiaparelli, 
betwf'on the orbits of the August Meteors and Comet II. 1862, 
and his bold speculation as to the identity of cometic and meteoric 
matter has been followed up by the reference of Comet I. 1 866, 
to the November stream. The agreement of the elements of the 
orbit of Comet 1. 1866, and the November meteors appears to have 
been first pointed oat by Mr. C. F. W. Peters. 



Plirallam cf 34 Cfroambridffe. 

The few stars, the parallax of which has been determined with 
more or less accuracy, were first pointed out as favourable objects 
for such an investigation by the extraordinary observed amount 
of their proper motion. 61 C^ffni is remarkable for an annual 
progressive displacement amongst its apparent neighbours by a 
motion exceeding $*' per annum. The valuable star*catalogucs 
of the Bonn Observatory show that a similar proper motion 
of lai'f^e amount distinguish some other small and incon- 
spicuous stars. In the northern lieavens at\er the five stars — 
1830 Groombridg€y 61 Cggni, Lai. 21185, 21258, and fc 

CasriopeuB com&i the star 34 Groombridgef 8.9 magnitude, 
which Kroger has shown to have an independent motion of 2''*84 
yearly. The probable relative nearness to our system which this 
larger proper motion appeared to indicate induced Dr. Auwers to 
undertake the examination of the star for parallax. The method 
adopted by him wa-; the chronographic regi.stralion ofitsllight 
Ascension in compari^un with two neighbouring stars, one pre- 
ceding it and one following it. 

Tht observations on 79 nights extend during three years, and 
were made with the 6-foot Equatorial of the Observatory of 
Gotha. During the registration by the chronographie method the 
times of passage of 34 Groomhridge and the two stars of refer- 
ence across the i ^ threads of the eye-piece, the telescope always 
remained unmoved in Right Ascension. 

This carefully conducted investigation leads to a value of the 
parallax for the star, of the truth of which Dr. Auwers considers 
there cannot well be any doubt entertuned. 

If the stars of reference, which are 7 mag. and 8 mag. respec- 
tively, be supposed to have a mean parallax of o"*oi5, with a 
mean error of ± o'''oo9^ the absolute parallax of 34 Groombridge 
will be 

o"'307, mean error ±o"*o376, probable error o"*o254. 

This value will place the star under investigation at a distance 
from us 0 672,000 radii of the Earth's orbit, with a probable 
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error of 56,000 radii. The liglit emitted by the Star would re- 
quire IO-6 years to reach tlie Earth. 

There is another star of the 10-5 magnitude within 40", which, 
appeals to be in physical connection with 34 Groombridge. 

The probable relative nearness of this faint star, as shown hj 
the inyestigation of Dr. Auwers, gives additional weight to the 
argaroents which have been stated against the assumption that 
the apparent brightness of the stars may be reeeived as an 
indication of their distance from our system* 



Atteroidt and ComeU, 

Four Asteroids have been discoTered during the past year, 
▼k.: @ Undina, by Dr. C. H. F. Peters, at Hamilton College, U. S., 
on 1867, July 7 ; @ and @, by J. C. Watson, at Ann Arbor Ob- 
servatory, U. S., on 1867, Aug. 24 and Sept. 6, respectively | and 
(S^ AretAusOy by Dr. Luther, at Bilk, on Nov. 23. 

Three Coraets have been discovered during; the past year. 

Ck)met 1. 1867, by Stephan, at Marseilles, on January 22- 
The discovery of this Comet was mentioned in the last Report. 

Comet XI. 1 867, by Tempel, at Marseilles, on April 3. 

Comet IIL 1867, by Baker, a clockmaker, of Nauen, on the 
evening of Sept. 26, and four hours afterwards by Dr. Winnecke. 

Our Fellows will, we are sure, receive with great satisfaction 
this proof of Dr. Winnecke's restoration to health, and return to 
the scene of bis former labours. 



• Mean Distance of the Sun from the Earth. 

In the Monthly Notices for May, 1 867, will be found a short 
abstract of a paper by Mr. Stone, containing a numerical deter- 
mination of the paraUactic iticquality in the Moon's motion, and 
a deduction of the corresponding value of tlic Solar Parallax. 
The coefficient of the parallactic inequality is found io be I25"*36 
and the value of the solar parallax, 8"*85. A paper on this sub- 
ject by Mr. Newcomb forms Appendix II. to the fVashingion 
Observations for 1865, published in 1867. This paper contains 
a careful re-discussion of the observations of Mars made near the 
Opposition of 1862, at the Observatories of Albany, Greenwich, 
Pulkova, WashinLiton, Cape of Good Hope, Santiago, and Williams- 
town. Tiie value of the solar parallax deduced by Mr. Newcomb 
is 8"'855. This value is smaller than 8''-964, deduced by Dr. 
Winnecke from a comparison of the Pulkova and Cape Observa- 
tories, and also smaller than 8''*943, the value found by Mr. 
Stone from a discussion of the Greenwich observations and cor- 
responding observations at the Cape of Gt>od Hope and Williams- 
town. There is unfortunately some objection to the use of the 
Santiago observations in an entire ignorance of the inclination of 
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the wire. It may be mentioned that the Santiago observations 
iiad previously been compared by Mr. Ferguson with twelve 
:eorresponding Washiogton and fifteen corresponding Albany ob- 
senrations of Mars, The results thns foond for the solar paraUaz 
were respectively' 8'''834 and 8"'6i i. 




Binary Star £ 5062. 

The orbit of this close and interesting binary star has been 
calcnlated with much apparent care by M. Fuss. Since this star 
was discovered by Sir Wm. Ilcrsehel in 1782, it has performed 
more than three-fourths of a revolution. Its closest approxima- 
tion took place about 1835, when it was o"*4±. The n ults of 
M. Fuss's calculations give the ibilovving elements of its apparent 
orbit : — 



# 



Semi-major axis v^%^ 

Semi-minor axis .. .. .. 0*999 

Distauce of pnucipal star from centre of ellipse . . 0*416 

Position-angle of the line joining both points . . — 36° 48' 

Position-angle ot iuie of apsides .. .. 4-46 18 



MotoHon-Period of Mars, 

By means of a careful comparison of the views of Mars^ by 
different observers from Hooke in 1666 to Mr. Browning in 1867, 
Mr* Proctor concludes that 

j864z»735 or •4'' 37° »»*735 

maybe accepted as very nearly the true value of the rotation-period 
of that planet. 

Comet IIL 1860. 

The numerous exact observations which were made of this 
Comet in the summer of i860, appeared to Dr. Auwers to fur- 
nish materials for a determination of its path more accniately than 

is usually possible in the case of these remarkable bodies. 

The observations of the Comet at many Northern observato- 
ries, frora June i8lh to July 2^th, were followed by observations • 
made in the Southern Hemisphere, from July 8th to Oct. i8th, 
when it was seen for the last time at the Cape of Good Hope. 
During the four months of its visibility it had passed through an 
arc of 96°, as seen from the Sun. The whole of the curve, how- 
ever, belonged to the same side of its path, as it had already 
passed its perihelion at the time of its discovery. Dr. Auwers 
was aided in his research by M. Sic vers, who made a new deter- 
mination of the places of 1 10 of the stars of comparison. 

Dr. Auwers gives several determinations which differ but 
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very slightly from each other. He appears to consider as most 
trustworthy those in whtcli the more homogeneous materials only 
are employed. The following elements are those which result 
from his fourth determination 

T ■» June 16-061003 Gr» 
logq — 9*4666978 

w = ]6i 3% 27*68 

SI - 84 40 l^-oi 
■ = 79 19 25-47 
Motion Direct* 



Communications to the Society from February 1867 to 

February 1868. 

Mar. 8. On the Planet Mars. Mr. Joynson. 

On the compatibility of the retrograde motion of the 
November Meteors with the Nebular Theory. Mr* 
Hippisley. 

On an Astronomical presentiment of Immanuel Kant 
relative to the constancy of the Earth's Sidereal 
Relation on its Azis» Mr. Waekerbarth. 

On the measurement of the Apparent Discs of Stars. 
Mr. Knott. 

Notice explanatory of a series of MS. Charts containing 
the estimated Manjnitudcs of Stars visible to the 
Naked Kvp in 'both TTomispheres. Sir J. Herschel. 

Observations of a Meteoric Shower at Bishnagur, No- 
vember 14, 1866. Mr. Masters. 

Observationa otirk and Vesia at Dunsink. Dr. Briln- 
now. 

Obsenrations of the Eclipse of March 5, 1867. Mr. 

Brothers. 

On the estimation of Star Colours. Mr. Kincaid. 

On the Spectrum of 3Iars, with remarks on the Colour 

of the Planet. INIr, Hiifjgins, 
Determination of the coeihcient of parallactic inequality 

and a deduction of the Sun's Horizontal Eqnatori^ 

Parallax from the Greenwich Lunar Ohserrations, 

1848-60. Mr. Stone. 
Observations of the Solar £clipse, March 6, 1867, 

Capt. Noble. 

Observations of the Meteoric Shower in Australia. Mr. 

Diione. 

On the disturbance of the Solur i'lioto:jphere by Planets. 
M. Hoek. 
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A perfect form of Object-glass, deduced from a critical 
analysis of the Secondary Spctram. Mr. Dawson. 

On the Solar Eelipse of 1868, August. Migor Ten- 
nant. 

ObscrTations of Solar Eclipse, March 5, 1867. Mr. 

Obstrvatioud of Solar Eclipse, March 5, 1867. Mr. 
Prince. 

Meteoric Shower of Ko^ember 1 866. Mr. Kincaid. 
Meteoric Shower of November 1866, log of ship Evan' 

geline. Capt. Wood. 
Solar Eclipse, March 6, 1867. Iiord Wrottesley. 

Aprill2. Errors in Tables of Lopjarithms. Mr. Wackerbarth. 

Observations of Solar Eclipse, March 5, 1867. Prof. C. 
P. Smyth. 

On the Mass of the Moon, deduced from the Mean 
Range of Spring and Neap Tides at Dover. Mr. 
Finlajson. 

Errata in his Logarithmic Tables of 1849. Major-Gen. 

Shortrede. 

On tlie distribution of Nebulas in Space. Mr. Cleveland 

Abbe. 

Eclipse of the Sun, 1867, March 5, and Occultation of 
a Star by the Moon, i£>67, January 16. The Astro- 
nomer Royal. 

Errata in two Papers of bis. The Astronomer BoyaL 

Motion of the Solar System in Space. Mr. Stone. 
Note on the Calculation of the Sun'e r irallax from the 

Lunar Theory by P. A. Hansen. Mr. Stone. 
Determination of a slightly corrected Value of tlie Solar 

Parallax, from the diata of Le Verrier's Solar Tables. 

Mr. Stone. 
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ADDRESS 

Delivered by the President, the Rev. Charles fritchard, on 
IVesentin^ ihe Gold Medal of the Society to Jf. Leverrier, 

The Society's Medal, at all times a subject of deep solicitude 
to the Council, has this year b< * u awanled to M. Leverrier for 
Ills Solar and Planetary Tables. A brief inspection of the earlier 
pages of the Nautical Almanac will be quite sufficient to ex- 
plidn the desire which ,ha» long been felt by suecessiye Councils 
publicly to testify to the distinguished Director of the Imperial 
Observatory of Paris, their deep sense of the services which he 
has rendered to astronomical science by the publication of Tables 
which in this cour^try have suix^rseded all others for the compu- 
tation of the places of Mercury, Venus, the Earth, and Mars, in 
their respective orbits. 

Probably few subjects connected with physical inquiries, on a 
first and distant view of them, present an aspect more unattractiye 
than the contemplation or discussion of long and complicated 
Planetary Tables. To the mind unprepared, to the eye not 
specially educated, such Tables must necessarily appear little 
more than a repulsive imss of symbols, or a maze of numerical 
expressions strung together, no doubt, after some recondite but 
to such a mind, assuredly, unintelligible scheme. 

Li addressin(j, however, the members of a learned Society 
such as ours, it^may properly be assumed that the great majority 
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have reaped the high reward of a diligent prosecution of the 
noblest of the sciences, and that to their minds, what seems to 
others a cheerless -irray df figures, becomes animated with in- 
telligence, and illuminated with the light oi" thought. The well- 
instructed geologist, in the fragment of a rock, reads the history 
of the formation of an ancient continent i from a fossil bone he 
knowB how, by his unerring eurious art, to picture to himself 
the form, and the dimensions, and the habits of a creature whose 
span of existence, and all its concomitant relations, were allotted 
to it in ages long since passed away. In like manner the astro- 
nomer, in the long columns of the Tables before him, observes 
not a mere series of abstract numbers, but he traces therein the 
very pulsations of the planets as they are impelled hither and 
thither by the approach or recession of the celestial masses form- 
ing the system of bodies amidst which they move* He recognises 
therein the play and the interactions of the chief forces of the 
Universe* Nor is this all; for ever and anon these apparently 
lifeless symbols recall to his memory some high achievement of the 
genius of man ; !ie reads upon the page the imperishable epitapln» 
of Newton or Bradley, or Lagrange, or Laplace, or Bessel; or he 
is invited to rejoice in the light of men worthy to be their suc- 
cessors and still spared to onrselves, such as Hansen, or Airy, or 
Adams, with Leverrier and Delauna^y, and a host of others of no 
inferior fame. 

Ton are aware that a series of modem tables intended to re^ 
present tlie motions of a planet consists, generically, of two parts ; 
the former part representing the place which the I'laiu t would 
have occupied at any specified moment had its motion been cal- 
culated for a certain hypotlietical but definite ellipse with the 
Sun in its focus ; and the latter part furnishing the amount of 
deviation caused by the disturbing action of the other celestial 
bodies. The form,, dimensions, and position of the afore-men- 
tioned ellipse, are determined, with the exception of certain secu- 
lar variations,, for the most part by oonsiderattons depending on 
geometry and observation alone; and herein there come largely 
into play the pL-rlcction of the instrument and the skill of the 
observer, 'i'he dt viauoiu^ from this provisional or hypothetical 
orbit, arising from the pertui butions of the other celestial masses, 
are calculated on the princi|des of the Newtonian theory as ex- 
tended by the later investigations of Lagrange and Laplace. 
These disturbances or deviations from this elliptical motion de- 
pend on the masses, distances, and configurations of the planets, 
or of the elements of their orbits, and are never presumed to be 
exactly known : they aie approximations only, representing more 
or less the trutii of the case, though generally, as we shall see, to 
a wonderful, and it might he said, unhoped-for degree of pre- ^ 
cision. It is for very important additions made towards the 
exactness of these approximations, and for the convenient methods 
in which they are prepared and arranged for further improve- 
ments by future physical astronomers, that we are this day 
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anxious to express our gratitude to the •emlneirt IKrector of tlie 

Paris Observatory. 

When M. Leverrier, in tlic year 1854, and «tPvon years after 
the discovery of Neptune^ was called to the direction of the Im- 
perial Observatory, he found it in a condition of lainenfablc 
deficiency, to v^hich we should not here have ventured to aliude 
had not that able astronomer himself pathetically described his 
disappointment in the Annals of his own publieation. Moreover, 
we shall find in the aeqvel that this very ctrcumstance soon becomes 
associated with his fame. He states that* in the •imperial city, 
long adorned by the genius of Laplace, and by the unrivalled 
analysis of Lagrange, until the year 1800 there was no transit 
in>truinent of any description existing within the walls of the 
Observatory.* It is still more incredible that, up to the year 
1828, the instrument then provided was inferior to that with 
Yrhich Bradley had verified his immortal ^iseoveries, and had 
laid the foundation of modern astronomy some seventy years 
before. Moreover, at the very time when the great Transit 
Circle at Greenwich was in full operation, there was not a tele- 
scope within the Paris Observatory admitting as much as the 
fourth part of the lit^ht which was then brought to the foens of 
the noble instrument at the disposal of the English Astronomer 
Royal, and constructed after the model proposed by himself. 
Englisli politieians» and ev^ 'English philosophers, have a pecu- 
liar, but well-knoMm tendency to exprebS dissatisfaction at their 
own national or official arrangements. If among the members of 
our Society there should chance to be any who are disposed to 
indulire in this luxury of self-dispraise, I am afraid that our dis- 
tinguished Medallist lias deprived them of, at least, one source of 
this gnitificatiou by his candid statement, that "The Paris 
Observatory, excepting at the epoch of Dominique Cassiai, haU 
always been half a century in arrear of Ghreenwich, so far as 
its instrumental resources were concerned.** 

All this unfortunate deficiency M. Leverrier, immediately 
npon his appointment, set himself diligently to repair, with the 
noble anil 'tinii of entering, as he says, "upon a pacific contest 
with other nations, for a plaee in the foremost rank of astronomi- 
cal fume, and for the reeovf-ry and maintenance of the scientific 
renown of France."! The present reputation of the Iiiiperiai 
Observatory, and the high and undoubted estimation of its Annals 
by foreign astronomers, cannot foil to furnish, even to the laud- 
able ambition of its Director, a satisfactory proof that these hopes 
have been fully realised. 

At the time of the establishment of the Pari:=! Ob>ervatory in 
its modern efficiency, M. Leverrier found that, either by mutual 
• arrangement or by prescription, the other ^reat National Observa- 
tories had appropriated each to itself a special line of astronomical 
observation. Greenwich, in obedience to the wise directions of a 

* AiDMlit de P O^fcrwrfolre Impiriaht vol. i. f lb. 
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Koyal Warrant, lind become unrivalled for its accurate and per- 
sistent observations ot" the Moon, and of such other phenomena as 
might contribute to the fnrtherance and security of the Art of 
Navigation. Palkowa, under the direction of the elder Struve^ 
had long gained a well-merited reputation for the advance which 
had there been made in Sidereal Astronomy. M. Leverrier 
entered upon his career of a friendly rivalry with these noble 
institutions by at once assuming for himself the unappropriated 
but laborious task of recomputing the tabular places of the 
Planets, on the basis of the analysis of Laplace, with the utmost 
attainable rigour of exactness, and of then comparing these theo- 
retical places with actual observation. The discordances, however 
small they might b^ between the computed and the observed places, 
those residual phenomena, always fo pregnant with the germs of 
knowledge, would, he liojx I, at length lead to the discovery of 
some liitherto unnoticed action, either of some small intiTplanctary 
masses of matter such as meteoric matter, or of cometic matter, or 
of the matter from whence emanates the zodiacal light; or other- 
wise might disclose the existence of some intra-Mercurial planet, 
or of some other forces as yet unsuspected in nature. Such was 
the aim of this eminent astronomer: an aim worthy of the noblest 
scientific ambition, but one which would demand the aid of the 
most subtle resources both of observational and of physical 
»4tronomy. 

The systematic pursuit of this object required many preparatory 
and most laborious arrangements. Among others it was impera- 
tivelj necessary to obtdn the best available observations of the 
Sun and the Planets, commencing from a period as remote as 
possible from the present epoch. For such a purpose the earliest 
available materials were the observations of Bradley and of his 
successors at Greenwich ; a few other? were to he found in the 
records of Paris and of Konigsberg. Witli regard to the obser- 
vations made by liradley morid than a century belbre M, Leverrier 
commenced his investigations, it was remarked that his instru- 
mental means and his mode of adjusting his instruments, although 
the best of bis dajr, were not comparable to those put into modem 
requisition. The aperture of his transit was exceedingly small, 
the object*glas3 was not achromatic, the eye-piece admitted of no 
sliding arrangement, and the records of the state of the adjust- 
ment of the instrument are frequently perplexing and obscure. 
The object which M. Leverrier had in view was to ii:«certain the 
true right ascension and the true time of transit of the Sun and the 
]nanet8 across the meridian at Greenwich during the century 
which ended on the ist of January, 1850. Bessel had already 
done much towards the reduction of Bradley's observations of 36 
* Fundamental Stars,' but M. Leverrier did not consider the results 
as altogether possessing the rigorous precision required for his 
present piirpose, and he accordin'j:ly set liimself manfully to the 
task of completing the reduction of the Kiglit Ascensions of these 
same 36 Fundamental Stars which had been diligently observed 
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during the entire centurj. The completion of saeh a work, under 
the direction of a single person, on a single plan^ and conducted 
with so much intelligcnco and care, has conferred a great boon 
upon astronomers, and forms one of the reasons for which we are 
this day anxious to express uur <j^ratitude. 

Agfun, for the effectual pro:»ecution of M. Leverrier's great 
design, it was necessary to complete and extend, to a far doser 
amoQDt of approximation, those formule for the Planetarj Theory 
which had been invented or perfected by Laplace. That great 
geometer, in his immortal work the Mecanique Celeste^ had indicated 
those terms only in the expressions for the co-orduiates of a planet 
which he considered wonUl rise to a sensible amount in a numer- 
ical computation. It wa^ on this basis that Carlini calculated 
his Solar Tables, and that Lindenau executed his for Mercury, 
VenuBf and Mare, These tables of Otrlini and Lindenau were 
long used for the computation of the Solar and Planetary co- 
ordinates in Nautical Almanac fairly satisfactory results; 
but for M. Leverrier*8 purpose of obtaining the small outstanding 
residuary differences between observations and the best results of 
the present theory, they were not deemed sufficiently exact. 

For the purposes of improving these Solar and Planetary 
Tables, M. Leverrier, in the year alter his appointment to the 
Directorship of the Paris Observatory, published in the first 
volume of the Amudee de rObservaioire ImpMale, a complete 
reinvestigation of the whole theory of planetary motion on the 
basis of tiie method pursued by Laplace. In particular he ex- 
panded the disturbing function to a greater extent than it had 
ever been completely expanded before, leaving it with its numeri- 
cal coefficients computed to tlie seventh order of snmll quantities. 
Thus oue mo6t important result of M. Leverrier's labours consists 
in this, that he has le£t the general theory in sucli a state of ad- 
vanced development, that its practical application hanceforth to 
the case of any particular planet has become greatly simplified and 
attended witli far less labour than had oeen the case hitherto. 

These laborious preliminary calculations having been thus 
disposed of, and, what is still better, havinp hwm publiplied for the 
advantage of future astronomers, our distinguished Medallist 
then proceeded to apply them to the construction of Tables for 
the positions of the Sun, Mereury, Venus, and Mars, carrying the 
approximations to a greater degree of minuteness than bad ever 
been effected before. These Tables, as we have already stated, 
have with excellent results superseded those heretofore in use for 
the computation of the Nautical Almanac. 

The question will have occurred to those who have listened 
to the details of the present address — and I grca^tiy wish that 
it held been possible to present them to you in a more interesting 
and agreeable form. — the question, I say, naturally arises, What is 
the decree of accordance between the observed places of the Sun 
and the Planets, and those which have been thus calculated with 
all this extraordinary care? 
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In reply to this quefitioo I haye been faToared bj the Astro- 
nomer Boyal with the following extracts from obeerrationB made 
and recorded ai Greenwich. It is necesearj to understand that> 
in order to eliminate mere aecideiital errors of observation, it is 
usual to group together several observations extendinf]^ over 
intervals of time daring which the error of the Tables may be 
supposed to change sensibly by quantities depending on the first 
power of the time. 

It is to sach mean errors of groups that the following numboFS- 
refer: — 

Solctr Tables^ 
Mean mort in loogitades 



From Cariini 
From Lflvendttv 

The greatest discordances 
ioiigitude," were 

Vrom Leveriier 



iS6i, + %'%S^ 

iS6ft, + a-67 

iS6jy •¥ a*9? 

1864, 'h 0*01 

1865,. + ©•x9 

1866, o*a8 

between. " monthly mean errors iQ* 

1863, 5*ai* 

f864» 1-73 

1865, 1*88^ 

]866y 1*67 



The improvement here is marked, but Carlim*8 Tables repre- 
sented the observations well, and the discordances i"73, i 88, 
i"'6^y are larger than could be wished. It is possible^ bowerer, 
that these discordances may not be principally sole errors of 
theory, hot errors introduced into the arbitrary constants from 
aonkll systematic erron in observation. 

The following are the greatest discordances of the mean errora- 
in geocentric longitude for Mercury^ VenuSf and Mar&:—^ 

From Liudenaii 1S61 9*79 

1863 lO'OO 

1863. 17*94 

YtwBBi Lefenier 1864 5*29 

1865 3*30 

18M a-04 
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Venus. 



From Lindenan s36» 15*97 

1563 34*67 

1564 19*05 
Fhmi Immer 1865 5*44 

i86€ 6*44 

jlfar«. 



From Lindenau iS6z 8'8t 

1864 13*98 
From Leverrier 18^ 0*31 

The observations in 1 866 are, however, very few. 

From the abore oomparidons, it appears that M. Leverrier has 
made a notable and important adyanoe in the accuraej of hia 
Tables beyond those of his predeceseors. We may, perhaps, form 
a general notfon of the amount of accuracy obtained by observing 
that the average of tlie discordances between the observed nnri c:il- 
culated places of these three planets during any month, rarely or 
never exceeds a small fraction of the apparent diameter of the disk 
of the planet itself. Whether these minute discordances, trifling 
as thej are, indicate some slight imperfection in the mode of 
observing, whether they result from some deficienej in the 
application of the ordinary theory, or whether they arise from the 
existence of some exceedingly small masses of matter not taken 
into the account of the various attractions, it seems as yet impos- 
sible to decide. Happily sonictliiri^ v t remains to test the eiibrts 
and exercise the sagacity of futurt* a-t- (uoujers. 

At the commencement of this Address, I observed that, not- 
withstanding the forbidding aspect of the long array of figures 
in the Phuietary Tables^ to the initiated they contain a history, 
and are fraught with the memories of life : they are, in fact, the 
embodiment of some of the most remarisable and most difficult 
achievements of the human intellect. In order to illustrate what 
I mean, T shall first of all select one or two of those terms from 
the series representing the longitude of a Planet, and wliich arise 
tiom the discoveries of the eighteenth century; and then |con- 
<ilude the illustration before us with two other terms intimately 
associated with the labours of the eminent man whose services 
to Astronomical Science we hope to recognise to-day. 

It follows from comparatively simple dynamical considera- 
tions-** we «&y comparatively, because in reality the very simplest 
processes of Physical Astronomy require a considerable mental 
effort to be thoroughly grasped — it follows, we say, from the 
t.licory of gravitation, that the Moon's disturbing force on the 
Earth is such as to cause, not the Karih itself, but rather the centre 
of gravity of the Earth and Moon, to describe an ellipse round the 
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Sun. This disturbing action can be shown, again hap|>ily from 
considerations of less than usual complexity, to cause a displace- 
ment of the San in longitude, oscilUtiug backwards and forward* 
akmg the ecliptic, and going through all its phases, in the eourse 
of a month. From the principles of graWtation alone, this dh- 
placement, when at its greatest, can be expressed in terms of the 
ratio of the masses of the Earth and Moon, and the ratio of the dis- 
tances of the Earth from the Sun and from the Moon. Now nK'ans 
exist for o>btainin<r the ratio of these masses, as well as the dis- 
tance of the Eartii from the Moon. This greatest displacement, 
therefore^ of the Sun in the ecliptic, arising from the disturhing 
aetion of the Moon, can thus, from theorj, he yirtuallj expressed 
in terms of the distance of the Earth &om the Sun. But M. 
Leyerrier, by a very careful discussion of the Greenwich Obser- 
vations, obtained the amount of this displacement of the Sun in 
longitude, to an unusual degree of accuracy, and lie showed it to 
amount to six seconds and a half in space. By equating, there- 
fore, the theoretical value of this Lunar Equation^ as it is called, 
thus expressed in terms of the Sun s parallax, with the 6''' 5 obtained 
Irom chtwfmHont the Son's parallax itself was obtained by M. Le- 
yerrier, probably to a greater degree of aeeuracy than it had ever 
been obtained before. The result was to increase the solar 
parallax from the received value of ^"'S77^ ^"'9^> what 
araounts to the same thing, the distance of the Earth from the 
Sun w(is thus reduced from about 95 millions to about 91 millions 
of mik*s. 

It is not pretended that there was anything essentially new in 
this application of the theoretical yalue of the Lvnar Equation in 
the Solar Tables, to the determination of the Sun's parallax ; 

M. Leverrier*s merit therein consists mainly in his able and accurate 
discussion of the Greenwich Obseryations of the Sun. By a 

curious coincidence, about the same time that M. Leverrier pro- 
pos(Hl this important correction of one of the prime elements in 
the Solar System, M. Foucanlt, who«ie lamented decease we are now 
deploring, obtained a similar result from careful experiments on 
the yelocity of light ; and still fiirtber conilnnation of the accuracy 
of the whole inyestigation has accrued, from a careful discussion 
of recent obs^yations on Mars at his opposition. We shall, per- 
haps, have completed the history of the case if we incidentally 
mention that the necessity of greatly increasinpr the value of the 
solfir parallax liad already been indicated by Hansen's accurate 
determination of that term in the Lunar Theory which expresses 
the reaction on the Moon herself, of that same force which we 
have seen disturbs the longitude of the Earth. We here refer, 
to these things, not on account of any particular noyelty in the 
processes themselves, but rather as an illustration of the historical, 
circumstances, or it may be eyen the cosmical relations, which are 
sometimes wrapped up in the apparently uninteresting coefficients 
of detached terms in the Planetary Tnbh's. Evt n in their in- 
tellectual aspect alone, sucii considerations are invaluable. 
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With reforenee to those terms in the Pluietarj Tables, 
which, as I Mid «t the commeiieeineiit of this Address, recall 
to us the grand memories of the Astronomers of th^ eight- 

eenth century, our comments mn&t necessarily be very brief. 
Herein I can do little more than hint at those analytical oxpres- 
sions which remind us of that acute sagacity, and that unwearied 
patience wiiwli is born from conviction, whereby Bradley dis- 
entangled thti combined action of the motions of the Earth and 
of Light, from a labyrinth of diseordances in his obseryations of 
the stars. And 4hen other terms dosely follow, completing the 
story of Bradley's fame. Those mysterious symbols indicate to 
•the iostructed mind how, in the small residual discordances which 
still remained, the j^reat English Astronomer detected the action 
of the Sun and the Moon, displacing hither and thither the axis of 
tite Kurth s diurnal rotation, after a complicated but intelligible 
law. 

There is also another term at the commencement of the series 
Ibr the ealcalation of the longitude ef the Esrih, which is inti- 
mately associated with the rpoords of the genius of the greatest 

•of the French Astronomers. It is a term relating to the varying 
-eccentricity of the terresstrial orbit. Laplnce referred it to the 
.action of the planets on the motion of the Earth round the Sun. 
lie showed how, by slow degrees, aiid within certain definite 
iimiiii, iiicm celestial masses must cause an alteruaie approach 
or recess of the Earth towards or from the Snn. With a 
sagacity, perhaps, never surpassed in the history of science, 
Iiaplace showed how tills alteration in the eccentricity of the 
tOTiestrial orbit, must be accompanied by a corresponding small 
alteration in the average length of a month. And here, again, 
the small but <i<?;i5Wi^e amount of this alteration in the lenirth of 
the month, in the hands ot this great philosopher, was made sub- 
jservient to the demonstration of the constancy of the length of 
the terrestrial day within the limits of historical time. All this 
curious history is, in reality, wrapped up in one little symbol in 
the series which represents the motions of a planet. But there 
ia something more curious still behind. In process of time our 
own Adams detected an error both in the physical considerations, 
and in the analysis, of Laplace. The (rr( at French astronomer 
had, in fact, miscalculated the alteration of the average length 
of the month in the course of centuries; and then by a curious in- 
teraction it followed next that the length of the day itself must 
hare been slowly decreasing, at aU events since the date of very 
certain remote eclipses of the Sun. This adentific romance was 
completed by the recent demonstration by Delaunay, that the 
rotation of the Earth is truly retarded to a trifling but definite 
extent by the friction of the tides. When the history of this recent 
Episode in Astronomy comes to be fully written, it will jirohaljly 
be acknowledged as one of the most remarkable and instructive 
narratives in the annals of science.* 

* See Addendum to this Address. 
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There is no part of M. Leverrier's investifration of the Solar 
Tables in which he has displayed greater acumen and complete* 
ness than in his diseusfiion of the eeenlar effects of planetary 
interactions on the eccentrieities of their several orbits. This is 
a branch of Physical Astronomy peculiarly intricate and labori- 
ous, and much interest attaches to it, 1>ecause, independently of 
its historical relations already cxplainerT, it is here especially 
that Lagranf^e, in his niagnificient handlin<]^ of the analysi?, un- 
consciously fell back u)>on the equivalent of that self-same mode 
of representing planetary motions by cycle on epicycle, and orb 
rolling on orb, which was so ingeniously adopted by the andent 
astronomers. 

But it is not merely on acconnt of the interest thus attaching 
to this portion of Astronomy, in a geometrical or hisUnrical 

point of view, that I select it now for the consideration of our 
Society, but much more horvm-^r the investigation has been sup- 
posed by some eminent [ihilosopiierb to be fraught with informa- 
tion relative to the physical condition of our globe in ages long 
anterior to historic date. 

It has latterly been one of the most pleasing tasks of those 
who hare had the responsible honour of occupying this chair, to 
expatiate on the unexpected closeness of the connection recently 
discovered between prreat cosmical phenomena and ordinary 
terrestrial physics. This wonderful continuity of plan has been 
exhibited, we know, in the physical constitution of the Sun and 
of the Stars, and in the identity of the orbits of revolution of 
meteoric and cometic matter; and here again, in this perhaps 
the most intricate of planetary interactions, we stumble, as it 
were, upon an unexpected relation between the forces of the far 
distant celestial masses, and one of the most remarkable of geo- 
logical phenomena: a relation, moreover, which possibly afTirds 
us snm(^ clue to the distance of that ancient epoch when our globe 
first became fitted for the abode of animated existence. 

We have seen that the eccentricity of the approximate ellipse 
described by the Earth round the Sun is in a state of extremely 
slow but constant flux. This effect is brought about not by any 
alternations in the configurations of the planets, but by a cor- 
responding fiux and refiux in the forms and posiiions of the 
orbits themselves, even Neptune contributing a share which 
is within the limits of calculation. At the present time the 
Earth is about three millions of miles nearer to the Sun in 
our northerly winter that in our summer ; our coldest month is 
about 60° Fh. colder than our hottest, and our winter lasts for 
about eight days longer than our summer. M. Iieyerrier has cal- 
culated* that 200,000 years ago, the Earth approached the Sun 
by upwards of ten millions of miles nearer in winter than in 8um<> 
mer ; the winters were then nearly a month longer than the 
summers, and in the latitude of London there was a difference of 
about 112° Fh. between the hottest and the coldest periods of the 

* Annates de V Obtervaioiret vol. ii. addition lit. page [19] • 
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year. Eight hundred and fifty thousand )rears ago these differ- 
ences, hotb of distances and of temperatures, were still further 
exaggerated. 

The question then arisen. Was any one of these great altera- 
tions of terrestrial temperiiture tlie cause, or among the concur- 
rent causes, producing that Glacial period which has left behind 
it so many unmistakable and iutere^tiug pheuuiuena ? This 
question, Hurronnded by many complications, arising chiefly 
from possible alterations in the levels and configurations of terres- 
trial continents, especially in the neighbourhood of the North 
Pole, has been discussed with great moderation and in a truly 
philosophical spirit by Sir Cliarles Lyell, in the recent edition of 
his Principles of (<,-ology* The entire argument, as set forth by 
this euiinunt geologist, is well worth consultation; I shall here 
merely state that, upon the whole, Sir Charles Lyell considers 
there arises a probability that the great Glacial Period began to 
set in nearly a mUUon of years ago. The argument, however, 
proceeds a step further in advance ; for, inasmuch as naturalists 
have observed that ** ninety-five in a hundred of the shells of the 
Glacial Epoch were specifically identical with those now inhabit- 
ing the northern hemisphere, we may consider a million of years 
to represent the twentieth part of ii complete revolution in 
species." Arguing in this way, the conclusion at last is drawn 
that, speaking after the roughest of approximations, two huu' 
dred and forty miUionB of years may be the entire series of years 
which has elapsed since the beginmng of the Cambrian period/' 

It is bat right to remark that notwithstanding the cautions 
and philosophical tenor of the reasoning employed, the approxima- 
tion is aflmilted to be rough in the extreme; the nuirvel is that, 
by the tbree of the genius so bounteously given to man, he should 
be enabled to penetrate, or hope to penetrate, into depths of sucli 
mysterious profundity. It will be gratifying to the Asti-ouomieal 
Society to learn that our Secretary Mr. Stone f was the first per- 
son to extend the calculation of M. Leverrier*s formulte to the 
remote periods in question. Subsequently, Mr. Croll carried the 
computations even to a greater extent. 

Such, then, arc some 'if the iiistorlca! circumstances and the 
physical const quenct s associated with tliai a[)j)arently forbidding 
and iiitt rminable array of ligilres J and symbols which M. Lever- 
rier has ai ranged with sucii indomitable patience and consum- 
mate skill, for the computations of the eccentricities of the planet- 
ary orbits at periods whose remoteness exceeds the limits of our 
conceptions. 

There may b^ and probably there are, some minds to whom 

these investigations convey an ill-di-fined but painful sense that 
man is overstepping his proper place iu nature, when he attempts 

* Edition 7>i», vol. i. page 293. 

+ Pfiil. Magazine, Jnne 1865. 

I As a matter of curiosity, or for the conveaience of such of the Society as 
nsj not have easy AooeBS to theiiiWMlet ^ PObtervaioire, 1 inaext M. Leverri^t 
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to peer into such extrcm*- romofPTiP'ss of the past or the future. 
Assuredly it is not very uncoiumoa to hear similar speculationa 
associated with a rebuke on the score of the pride of intellecty 
which ihej are presamed to imply. In reference to such appre- 
hensions, it may be sufficient to remark that we know not as jet, 
and we never can know except by making the trial, what may be 
the extent of the intellectual powers with which it has pleased the 
Sovereign Father of all to endow His children.* As;suredly man 
is bound, in all gratitude and loyalty to the Giver, to exercise to 
the utmost all the precious gifts which are entrusted to hi.s care. 
It is a high, quality, moreover, of these gifts, that they grow 
brighter by the using. As to pride of intellect, the gifted men 
who have been permitted to disclose to their fellow-creatures 
such onward stretching and magnificent views of the works of the 
Creator, know too well, — I had almost said, kno\v too sadly, how 
vast is the labour, how p<^rfr'ct is the patienre, and how limited is 
the power, with whicli such accessions to their knowledge are ac- 
quired ; and Pride is not ordinarily the offspring of Labour and 
Patience and conscious Limitation of Ability. 

Snch, then, is a brief account of some of the labours of M. 
Leverrier during the twenty-one years which have elapsed since, 
in association with our own countryman, in the happiest and 
most memorable of the discoveries of modem times, lie gave to the 

formulae for computing; the eccentricity of the terrestrial orbit* as influenced by 
the disturbances of all the planets excepting Neptune. 

Eocenttidtj of the Earth's orbit (!) yean aftvr Jan. i, 1850^^4* + 

where 

A»o"'ooos26 ain (jf t + b) -i- o" -0166 11 sin {g^t + 6,) + o" ooa366 sin (ya^ + 63) 

4* o"*oio6ia an (^y'-t- ^s)" o"*oi89ft5 sin (ff^* 
+ o''*oii78a till i9s!f+h) — o'''ot69i3 tin is^^ + b^) 

and 

( = o"'ooo5a6 COS (y / + 6) + the terms above, substituting cosine everywhere 
in tike place ofHne, 

ff'-i'isH^ 3*713*4 9^^ 7*5747 " 

ia6''*43' 15" jr,« a«-4273 9*^ 17-15*7 

9^= 5*»9*9 99=^ 17-8633 

0,= 27 ai 26 35 3« 43 

126 44 4 6^ •■—25 II 33 

85 47 45 *6- - 45 i8 59 

It may be worth observing (to the uninitiated) that each of the seven sines or 
cosines refers to the interaction of the seven bodies in the solar system : the 
action of Neptune is omitted. See Atmalps de V Obaervaioire, vol. ii. p. 170. 

* I trust I may be here pcnnitted, without infi-inL^iiiic the laws of good taste, 
to state tiiat I have eudeavourfd to discuss this and kindred (Questions, in the 
Holsean Lectures recently delivered before the University of Cambridge, and 
previously in two serrnoiis preached before tlie British Association in 1S66 and 
1867. These are now published by Dtightous, Bell and Co. 

K 
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world ample proof uf the rare genius with which he has been 
endowed. These sucoesafal labours, — t.tid they necessarilj form 
but a small part of the oceupations of his busj lif69-->-are, I am 
sure, more than sufficient to secure your cordial and unanimous 

ratificiition of the Rct of your Council, whereby they desire to 
tostify io M. Levcrricr thrir doop appreriatioM of the important 
services which he has rendered to Astronomical Science. 

Admiral Manners, — In the name of the Royal Astronomical 
Society, I beg you to convey this Medal to M. Levorrier, the 
eminent Director of the Imperial Observatory of France. 

Wo hope that the sight of it from time to time may properly 
serve to remind him, how intelligent fcllovv-laboiircrs in another 
country appreciate the great work which he ha^ already done in 
the service of the most sublime of the sciences ; we trust also that 
it may assure him ot the sympathy which we feel in the 
important and difficult investigations in which ho is engaged. 

Let the cheerfulness and the pride with wliKh wo make the 
award, aiford to M. Leverrier an additional ground for the con- 
viction, that wo Englishmen entertain a profound respect for the 
great Philosophers of France. 

And now^ Gentlemen, my agreeable work in the service of 
our noble Society has, hy inexorable law, at length, and to my 
regret, come to its close. In this chair I have passed, assuredly, 

many of the most memorable, and not a few among the most 
pleasant hours of my life. Owing to your habitual kindness and 
ibrbearanee, I am sure that other Presidents must have felt, on an 
occasion like the present, just as I feel. 

One chief element in the gratification which I thus venture to 
express has arisen from the continued and increasing prosperity 
of the Society itself. 

During the eight years of my close and official relations to 
the Astronomical Society, whether as one of your Secretaries or 
as your President, I have enjoyed the pleasure of sefing the 
numbers who attend your evening meetings more than doubled ; 
the Society itself has increased by nearly a hundred members, 
and its funded property has been augmented by more t> an two 
thousand pounds. Such has been the necessary consequence of 
consistent perseverance in a plan originally well devised; 
happily such is the natural fruit of a Society dwelling together 
in unity. Accept my hearty thanks, and, by the continued main- 
tenance of good fellowship in its highest sense, realize my prayer, 
£sto perpetua. 
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Addendum. 

. .On reyiaing the paragraphs in page 1 18 rehitive to the action 
of the tides in retarding the diurnal rotation of the Eartli, I am 
reminded, both by the Astronomer Royal and by yir. Stone, that 
a somewhat modified and more .guarded statement is required by 
the facts of the case. 

Soon after M. Delaunay published his investigation of the 
effects of tidal friction on the length of the day,* Mr. Airy entered 
upon an examination of the question, and at first came to a con- 
clusion not confirmatory of M. Belaunay^s result if on subse- 
quently pushing the approximation astep furtlier, in an Addendum 
to the same communication in the Monthly Notices, the A-^trono- 
mer Koyal says : *• I have at loiigth discovered two terras which 
appear to exercise a real etFect on the rotation of the Earth;'* 
and then tliis important and most interesting memoir concludes 
as follows: am very happy to give my entire assent to the 
general views of M. Delaunay on the existence of one real cause 
for the retardation of the Earth's rotation.** 

Since the publication of these Memoirs by M. Delaunay and 
Mr. Airy, tlio whole question has been discussed under a variety 
of points of view, and various objoffions have been made to the 
results suppo^d to be deduced Iroiu the mathematical expres- 
sions. 

Mr. Stone, for instance, from the very first declined to accept, 
without reserve^ the condudons deduced by M. Delaunay, mainly 
on the ground that the hypothesis on which the investigation is 
founded, presumes that the Moon's action is on a soUd instead of 
a JIuid spheroidal shell surrounding and moving round the 
£arth4 

Mr. Airy also observes th.it his own investigation applies to 
the motion of water in 9,\i unuiterrupled canal surrounding the 
Earth, and that the obstacle of a continent, such as that of 
America, might very seriously modity the final result. 

It is, however, due to M. Delaunay to state that he saw him- 
self the extreme difficulty, if not the impossibility, of arriving at 
any precise quantitative result by means of mathematical calcu- 
lation alone; he says : § "The exact ealcnlation (»*"the retardation 
due to the combined action of the Moon and bun, would require 
a knowledge of all the circumslances of tlie tides as icell along 
the shores as in mid-ocean. Such a direct calculation is im- 
possible ; the actual retardation can only be found indirectly by 
means of the lunar acceleration, as determined by observation; 

* Comptet Rmdut, Dec. 1865, and Mwntkiy NoHen, J«i. 1866. 

t Monthly Xotice$t April, 1866, p. 227. 

X lb. Jan. 1^66. § lb. Jan. 1866, p. 89, 
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and this gives a new interest to the comparisons of the lunar 
tables with tbo andent eclipses, in the view of thereby arriTing 
at it I e true value of the lunar acceleration.** 

At present, then, the case stands thus, — the Lunar Tables, if 

calculated cii tin* principKs of ijravitntion alono, as expounded 
by Mes-Jr*?. Achiuis and Dt'lauiuiy, and as coiiiirmod l>y other 
matheuiaticianss, will not exactly represent the Moun"i> tru'* place 
at intervals separated by 2000 years, provided the length ul uie 
daj is assumed to be uniform and unaltered during the whole of 
the intervening period. There are grounds, however, for at least 
suspecting that, owing to the effects of tidal action, the diurnal 
rotation is, and has been, in a state of extremely minute retarda- 
tion, but the mathematical difficiiltios of the case, owing greatly 
to the interposition of tern striai continents, are so great that no 
definite quantitative n <ulirt have hitherto been attainable. The 
solution oi the diilicuity is one of those questions whicii aie re- 
served for the Astronomy of the future. 
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Tbo Meeting then proceeded to the election of the Officers 
and Council for the ensuing year, when the following Fellows 
were elected: — 

President •* 
Adnural B. H. Makitbbs* 

Viee'PrendewU i 

J. C. Adams, M.A. F.ii.S., Lowndean Professor of 

Astronomy) Cambridge. 
Or. B. AiBT, M.A. F.B.S., Astronomer Bojal. 
A. Caylbt, M.A. F.R.S., Sadlerian Professor of Geo* 

metry, Cambridge. 
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The Lunar Crater Linne. 

Captain Noble remarks, in regard to the Editor*8 note, p. 49, 
that, while Mr. Huggins' sketcli shows a minute black crater sur- 
rounded by an ill-dehned nebulous mass, his own exhibits a rela- 
tively shallow crater casting a perceptible shadow from the W. 
and 3.W. waUv bat without exhibiting any trace whatever of the 
smaller one. 



BeaoluHon of CauneiL 

At the Council held Saturday, February 8, it was resolved 
that a paper cannot in general be read at an Evening Meeting 
nviess the aame shall have been deposited at the Society's rooms 
by noon of the day of Meeting. 



Fov Sale. 

A transit instrument and clock. The transit iastruuient, by 
Jones, is of 3|-in. aperture and 5-feet focal length and firmly 
mounted on stone piers. The clock, by Hardy, is a very good 
one, there being no difference between its summer and winter 
rates. Apply to Mr. Hough, Wrottealey, Wolverhampton. 

Superior Achromatic lie (Vac tor, 4^ inches aperture, by Mr. 
Peter Dollond, 6 i'ect local length, with Under and four eye-pieces, 
mounted on new improved Varley's Stand. Price £30. Apply to 
£dward Crossley, Halifax. 
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Admiral Mankrbs» President^ in the Chair. 

The Rev. Joaeph Spear, Chaplain, Bengal Establishment,. 
Meemt, 

was balloted for and duly elected a Fellow of the Society. 



On the Comets 1857, ///. and F., and 1867, ///. By M. Iloek^ 
Director of the Observatory of Utrecht. (Translation.) 

In an addition to my Mcmonv^ on Cometary Systems, see 
Monthhf Notices, vol. zxvi. page 204, I have indicated the point 
of iJie sphere 

IV. X = 75®*5 P = — 5i***7 Mean equinox of 1864-0, 

as being probably a radiant point of cometary orbits. 

I have therafore regarded as a remarkable drcmnstance^ 
giving mncb interest to this pdnt, its small distance from the 
point 

f = 7%^% fi 51^*6 . . Mean eqiunoz of 1864*0, 

which the point of intersection of the orbits obtained for 

the Corn ts 1857, III. and V» 

I did not hesitate to attribute to these two bodies a commoD- 
origin, considering the extreme resemblance of ail the elements 
of tlieir orbits, and tiie short intervid between their appearance. 
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The Comet 1867,111. has just given an unexpected confir- 
mation to this view. The circle which is the intersection of its 
orbit with the sphere passes tlirough almost the same point of the 

The planes of the three orbits intersect therefore in the same 
line, which is necessarily parallel to the direction of the initial 
motion of the Comets. 

Admitting for the orbits the following elements, 



CoiMt 1857,111. 


«8S7.V. 


1867, III. 


T i8sr54 


>«5774 


1867-85 






0 / 
Jiz 58 


* 157" 5» 


** »3» 54 


Ai *J 47 


»5 4 


64 4t 


t lai 3 


123 57 


96 14 


9 0-3675 


0*5618 


0-3333 


Caknlttor. Vitluvwu. 


Llmwr. 


Oppobwr. 



Mean equ. 
of 1^640. 



I find for the points of in tei section 



0 I 



of the Orbits 1857, III. and 1857, V. x = 73 i£ /} = - 5 f 3 6 
M 1857, III. and 1867, III. 72 32 — 51 19 

ft - 1857* V. and 1867, III. 7z 33 — 5» *3 

of which the first is only half-a-degree distant from the two 

others. 

These Uiree Comets, tlien, have a common origin. 
As to tlie aphelia they are situated at a considerable distance 
from the radiant point of the orbits. I find 

Distance of the 

Aphelion from the 
Fur the Comet Aphtilioii. Radiant Foint, 

1857,111. X=51^8 ^r=— 38-0 20°0 

1857, V. 53 8 -4*'9 »5*4 

1867,111. 685 — 3»'5 

but; what is remarkable, all the aphelia are on the same side 
as regards the radiant point. In following the orbits in the direc- 
tion of the retrograde motion, we meet the radiant point before 
we arrive at the aphelia. The last ten years have thus furnished 

us witli two cometary systems, each composed of three members ; 
first, that of tlio years i860 and 1863, then that of the years 
185 7 and 1 867. 

It appears that it would be to mistake the principles of the 
theory of probabilities, if we attributed all these coincidences to 
mere chance. 

Since I have been occupied with these researches, the calcula- 
tions of M. Schiaparelli on the current of meteors coming from 
the stellar spaces have strongly corroborated my conclusions. 
This Astronomer has succeeded in showing the intimate con- 
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aesion which there is between cometB and falling stars ; an im* 
portant discovery, and known now to all the worUI. Naturally it 
has saggested the idea of seeking, if I could not find, a connexion 

between cometary system.? and falling stars. In a subsequent 
^Memoir I shall occupy myself with the theorj which ouglit to 
eerye as a guide in this investigation. 



4Jn the Phenomena which a venj extended Swarm of Meteors 
coming from Space presents after its entry into the Solar 
System. By M. Hoek, Director of the Observatory of 
Utrecht. (Translation.) 

I propose to examine in iliis Memoir the phenomena which 
will be presented by a swarm of corpuscules coming to us from 
the stellar spaces, and which is sufficiently extended to embraeu 
the whole terrestrial orbit, liiat is, lo give us a continuous raiii of 
meteors dnring an entire Tear. 

I shall detennine the orbit of each molecule, the density 
of the swarm in the neighbourhood of the terrestrial orbit, the 
variations in the position of the radiant point, and lastly, the per> 
turbations produced by the attraction of the Earth. But as wo 
are only concerned with a first approximation, I shall admit that 
these corpuscules do not exercise any mutual influence, and that 
consequently their initial motigu:^ are parallel, and iurther that the 
initial velocity common to all the particles is that given by ]jara- 
bolic orbits round the Sun. Lastly, I shall neglect the ellipticity 
of the orbit of the Earth, and I ahidl consider this planet a« a bodj 
composed of homogeneous and concentric spherical layers. 




fig- I. 



§ 1 . Let £ C (fig. I ) be the plane of the ecliptic, S the Sun, 
S U a line parallel to the initial motion of the swann^ motion 
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with which each luoiecule enters into the sphere of activity of the 
Sun. 

Let U8 write SU = A, and determine tlie direction of this line 

by the longitude L and the hititude B of the point U ; and| to fix 
the ideas, let this latitude be taken to be northern. 

Let PP' bo a plane normal to the- line SU, cutting the ecliptic 
in P C. Lastly, let SUVbea third plane normal to the two 
others and containing the line S U. We have TT S V = B. 

Suppose now that a corpuscule passes through any point what- 
ever W situate in the plane PP' and determined by the co-ordi- 
nates-y IT W„ = U W,, = s. The orbit of the meteor round 
the Sun will be included in the plane U S W, the position of 
which is easily determined. For this purpose let us represent to 
ourselves about tlio Sim as centre a sj^here radius unity, and we 
shall have a spherical triangle uvw, the elements of which will bo 



whence 



tan A a tan C lia B» 
tuk B » tan n 00s 
• CM It * coi B cos ilt 



1 



(I) 



or if we prefer to introduce the descending node snd the inclina- 
tion of the orbit» that is to 8ay» if we write A =s Q — and the 
angle uw v ss », then 



tan(a-L) -tan Cain B, 
tanB 



tani 
cos i 



sin 

cos B siu 



Secondly, we shall have for the excentricity of the orbit 
for itd parameler and for the perihelion distance q, the gentiai 
formulae 



ji->g(t + a)- 



•(3> 



where we have 

Y, the initial Telocity, 

/I, tiia conatantof adar attiBction (the Jfc* of Gaiui)> 

the area described by the nuUna vector in the uuitf of tiaae (e •y«)» 
R, the initial dJataace S W|, » ^A«^r^ 
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Let us DOW admit that for the corpuscule passing through U, 
that is, for which « s= o, the Telocity is that in a parabola, conse- 
quently e s= o, and the fonnula (3) will gire 

(4) 

In this case all the other corpnsculos will describe hyperbolas, 
but we may say that all these orbits will not sensibly differ from 
parabolas, so long as we only occupy onrflelves with the meteors 
which meet the orbit of the Earth. In faet, this restriction giyes 

^^19 and since from the formulae (3) and (4) 

• - — »i(:r'-i A? * ■•) - f s v-\v * ••)' w 

the excess of e above unitjr is a very small quantity. In order to 
calculate it» we then have with a dose approximation, from (3) 

and (4)> 

A' (^) 

which gives for the formula (5) 

that is to isay, that for jjr s= i, As 10000, the excentricity will 
not sensibly differ from unity, and consequently 9 will not sensibly 
differ from the value given by the formula (6). 

Lastly, the angle M between the axis and the asymptote will 
be very approximately given by the equation, 

taa M =v/?^-^r(73:7) = ly/^. («) 

so tliat, ficcording to the foregoing suppositions, we shall have 
M =* 2^", a quantity which may be neglected. 

We shall therefore consider each molecule as describing a 
parabola the perihelion distance of which is given by the for- 
mula (6), and the axis of which coincides with the line S IT. 

If remains to inquire vvhat is the geometric locus in the plane 
P T" < r :ill the points through which pass the molecules which 
attcj vvards meet the terrestrial orbit. 

Wc have for the orbit of each molecule 

# 

r(i 4- C08«}»ft— , 
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or introducing the relations r a i , v » 1 80^ + this becomes 

i-ccMii"t — cmAcmBsz-, (10) 

whence from the formula (10) and (1) 

co.«i.(i + toii»»)-i-(i.-ij + CO 

the equation of the required corye in the polar co-ordinates e and ^. 
To obtain it in rectangnlar co-ordinates, we may write 

and — = 80 that the line U V has m iact been chosen for tho 

cos ; X 

axis of X. This gives 

4«*-l>4«>y'(i-l'ti&>B)-i-4y*>iii*B-4A«»-4Ay*tia'B + A*n]i>B»o 

a carve which is symmetric in regard to each axis. 
For ^ s o the equation gives 

or, = H;^^ A (i + cos B), *, = ^-^ A (1 — cos B), 

where the upper signs belong to the corpuscules which, as they 

cut the orbit of the Earth, are in their descending node; the 
lower signs to those which only cat the Earth's orbit after they 
have gone round the Sun aad arrived at the ascending node. 



For o, the equation giv s y»Hh 




„ B « 9o» + y' » i A, 

f, B » o o o sad 4- A. 

that is to say, the line PC, and a circle having its centre on 
this line. In the latter case (/ = i. rmd from the formula ( 10), 
cos h = — I, which are co-ordinates oi the perihelion common to 
all the orbits which pass through any point of the circle. 

§ 2. What is the density of the swarm at any point of the 
Earth's orbit, taking for unity the density in the neighbourhood 
of the plan^F? 

To answer thi*^ question let us follow the motions of the eight 
molecules, the initial positions of which at the same instant were 
expressed by the co-ordinatesy 
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I. 


by 






A), 


2. 


tf 


(«. 




A), 


3- 


n 


(s + as, 




A), 


4- 


ft 


(« + <i*, 




A), 


5- 


»» 


(*. 




A-tdk), 


6. 


»» 


(*. 




A+dA), 


7- 


> • 


(» + <f», 




A+ dA), 


8. 


>• 


(* + ds, 




A+ iA). 



Originally they formed a rectangular parallelopiped of the 
volume ds X *dZ X d X. We have to find the volume com- 
prised between the positions when they 
have nrrivod near the terro?tri;il orbit. 

EverytiiinL^ being symmetrical about 
the line S U, it at once appears that Nos. 
1 and 2 will arrive at the same instant 
at the points and w of the sphere ra- 
dius unity described about the^ San> and 
that uw^ s uw^ (fig. 2), Nos. 3 and 4 
^ will arrive a little later at ^D^ and 104; 
Nos. 5 to 8 will follow the others at a 
distnncr sensibly constant for all these 
numbers. 

The calculation may be conducted in 
two manners. 

I. We may consider first what happens in the plane uiv, tCf, 
and multiply by w,tv^ the area of the parallelogram formed by 
the Nos. I, $, 5» and 7 (fig. 5). At the moment that No. 1 arrivea 





Pif.3. 



at r, at the distance i from the Sun, the others will be at 
Tj, Tj and T7. 

The primitive velocity heing^ that at the distance 1 
my/Tft, we have 



dA 



r,r, ^j^S^ a >/A A. (13) 
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The equation = />* + 2 p x of the parabola t, tj for the 
origin S then gives for the distance of the two neighbonring 
parabolas measnred in a direction parallel to the axis of 

9 if 

whence writing r as i« ^ s sin »» for the distance of the two para-> 
bolas and r, r^, we have 

,1 dp dy %9d$ 

dy cos - » = = — ■ — — . , . 

« .1 .1 A . » («4) 

28m-ii Bin— » Atin-A ^' 
% % % 

The parallelogram r, tj tj, has, therefore, a surface . 

. I ztdtdK 
r J X dy cos - n =s 



» ^ (IS) 

sin -« 

and in a different plane the Nos. 2, 4, 6, 8, will have perfectly 
sirnilnr positions, and will form a parallelogram of the same shape 
and dimensions. 

Finally, in figure 2, 

V,fl9a ■> VaW^ Sittflff^, (16) 

whence the volnme comprised between the eight molecules when 
ithe J arrive at the terrestrial orbit is 

I 

dt ,9dJi. dX, 

V A 

«nd the density is thus 

^- («7) 

4 cot- a 

XL We may diminish the co-ordinate A of Nos. 5 and 4 by 

■a certain quantity so chosen that they arrive at the distance 1 
from t!ip Snn simultaneously with Nos. i and 2. Doing the 
5arae tinner i'or the co-ordinate A + rfAof Nos. 7 and 8, the 
primitive parallclopiped will have changed its form, preserving a 
constant volume. 

Li this case Nos. 5 to 8 will be at a distance i -^dr from the 
Sun at the instant when Nos. 1 to 4 have reached the sphere 
radius i. We have^ therefore, to multiply the surface Wi 10^ 
hj dr. 
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We have already 

and, differentiatixig the formula (lo). 

It remains to find d r. The general formolo 



fl I*' 

r = — with its differential dr = - esinviip, 

give 

Hence, in our case where e = i^p^zq, we have 



rdr I' i/ r — q s/ z ft, d( , • 
anil, con^dering <f ^ as a oonatant qnantitj, 

a formula which for R s I, R <;{ B = A A, gives 
or with a very close approximation 



dr = \dX 



y/ ! -VA(i-ff)rfA, 



the rolome comprised between the eight moleooles becomes there* 
fore 

and tlie required density, as before 

D-V^ = ■ - 

4 T I I 

4, cos - tt 

ft 

It is to be remarked that D is the real density* The apparent 
density, or number of meteors which fall daring a certain time. 
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will depend not only on D, but also on their relative volocitj in 
regard to the Earth, and on the perturbations which this planet 

produces in their movements. 

The following table, calculated from the formula? (i) and (17) 
for B = 51° 30' and for succeasive values of A, giv»'s an apfrrti . 
of the densities of different parts of the same swarm at tiie m4>- 
inent when they meet the orbit of the Earth. The density is 
taken to be 1 for As 10000. 





n 


D 




0 ; 


0 1 


± I 


51 JO 


a? 7 


± IS 




»7 9 


± 30 


57 as 


*« 5 


± 45 


«1 53 


19 5 


± 60 


71 5a 


30 9 


± 75 


Ko 44 


%% % 


± 90 


90 0 


35 3 


db '05 


99 16 


3S 6 




ic8 8 


42 6 


± «3S 


T16 7 


47 2 


ifc 150 


122 37 


52 2 


± 175 


126 57 


56 0 


± i«o 


128 30 


57 5 



§ 3. What is the radiant point whicii the swarm will present 
at any point of the Earth's orbit ? 

It appears, in the first place, that at every instant there exist 
two of these points, one of theoi for the meteors which arc at 
their descending node, the other for those which, having attained 
their siscending node, have the ^^Mine velocity but in a directly 
contrary direction. T!ie two may be calculated successively. 

For this purpo- ■ it is to be remembered that every tangent to 
a parabola divides into two equal parts the angle formed by the 
radius vector and the diameter produced. 



i'R 

9 




Fig. 4. 



Suppose, then, fig. 4, that T is the Earth, occupying the 
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centre of a sphere whereon A denotes the point opposite toV; 
that is to saj, that T A is taken iii space parallel to the line 8 U. 
Let S be the Sun, D a point dividing the arc A S inio two equal 
parts I the meteor, as it meets the Earth, will have the direction 

TD, and, we may add, the velocity \/ 2 ^. Hence, taking the 
arc S C = 90**, T C will be th^ direction of the motion of the 
£arth taken in the inverse sense. Whence it follows that a 
parallelogram constructed on the lines T C and T D with the 

lengths \/ ^ and\/ z^wiU give, by its diagonal, the relative 
motion of the meteors in direction and ma<^nitude. This diagonal, 
situate in the plane D T C, will cut the spiiere somewhere in V. 
Thus tlie point V will be opposite to the radiant point R. 

For the calculation, we shall unite the points A, D, S, C, 
and y with the north pole P, and express their position in lon- 
gitude and polar distance. 

Taking I for the longitude of the Earth, seen from the Sun, 
we shall have 



c 



longitude 



n 
»t 
It 
ff 



180 -h L 
iSo + / 
«7o + / 
180 L 4' A| 

180 + L + A3 



Polar Dist 



P - 90* + B 
90 

180 — IT, 



we write moreover DC = H, D V 
of figure 1. 

In order to facilitate the cal- . 
culation, let us represent a sphe- 
rical triangle MNO (fig. 5), 
divided into two parts by an 
arc of great circle N P. Let 
4>+Y = N, 94-y = n, 
m = 90°, we shall have, equa- 
ting the values of sin O and 
of cos O derived successively 
from the triangles NOP and-^^^ 
NOM, 



B and A S 3s ft s=: arc u 



w 




Fig. 5. 



sin V sin N 
*^ sin Y sin n 



(a»)ami(a3) 



sinN 
tan 0 = tan 0 . 



sin N 

ii]iT=rin9«n^ p tbiircos Ysoos if, (ii)siid(s5) 

sin n 
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tan ▼ ss tanil- am o — , (w) 

aian 



cos i> B nn 0 eoa N* (17) 



Applying to the triangle AP S the fomulss (zz), (24)^ (26), 27), 
we have 



f 

«-n, — - it,o-»P,i> = T|,' N - I — li, T - / - L - X„ 



wlience 



sin P sin (/ — L) , _ sin (I — L) 

iinr,^— ■ >! tan r| Stan P 



ft COS - » am (/ ^ L X|) ^ " 

(»S) and (19) 



tan (I ^ L - X,) = CO. « - da P eoi (I L). 

(30) and (31) 



,1 

ft 



Applying next to the triangle DP C the formulai (24;, (26), and 
(27), we have 

whence 

^ cos (/ - L — A,) ^ tan (H — •) . , 
tan*, -tan — — 1^, cot A, - , ^^^^ am r, co8(/-L-x,), 

(jft) and (35) 

cos H — sin r| aln U >- If — A|)* (34) 
The formulfls (28), (30), and (33), give 



sin H cot (H — «) 
tan Xa » , 

a 

the formulae (29), (50), and (52), 



2 cos' - n 



2 

tan**, a« — _ , (36) 

* cos P COS A, ' 



the formulas (28) and (34), 
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sinPsiii(l-L) 



HI 



COS H = — 



% cos- n 



(37i 



^and the problem will thus be resolved aa boou as we know the 
value of cot (H — •) To calculate it, we have in a rectilinear 
triangle, the half of the parallelogram of the motions, 

Aaglet m, H — «, and iSo**— H. 

CoiTMiMmding side* ^/T't V s/** and (3 + aV»oaiH)f», 

■whence 

» 

sin'H s + ftii/ ftootH y. (t+iyftcosH)s 

*f\iZri\ • Z * eoe'(H — i— , 



dnHoot(H-«)*« . -= »60t45'>-l'eosH. (38) 

To resume, tiie system of formulas necessary for the calcula- 
tion is 

CM n — sin P OM (I - L)» 
ft CM - a ^ H ^nn P tin (I — L), 



a COS'' - n 



COB-M 

a 




hnigitnde of R ^l+x^ 

' • N.htitadecfR — 90^, 

In the «^econd place, we have to occupy ourselves with the 
second radiant point belonging to the meteors which are at the 



(39) 




ascending node. In this case^ taktog (fig. 6) U for the point 
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oppOBito to \t and O for that opposite to S, let D, be the point 
nitoate at the middle of the arc UO, and the point marked on 
the sphere by the diagonal of the paraUelogram constmcted on the 
Unes TD, and T C. We have for 



for U, long 
,.0 



tude — L 

- / 

- / - 90° 

m It* X, 



potor distance » i So" 



It 



V* 



tt 

l» 
*$ 



-p 



iSo— < 



and then 



D,C • H, D,V, * «, OU « «. 



and the repetition of the calculation gives 



cos II B till P cos (i > L), 
& cot ^ cos H - sin P sia 'L), 



tan A, 



oos45^'l>cos H ^ 



% cos* - II 

2 



t 

2 



COB F cos x^* 



(40) 



Longitude of R, - 180" +/ - 
N. latitado of B, «>, 90°. 



Hence, introducing the longitude of the Sun = 0, the lati- 
tude of the point U = B, , that of the point B a= /8^, and uniting 
the formul» for the two ^^aaee, we have 



cos n -» - COS B cos ( 0 - L), 

cosB sin (0 -L) 
cos H * J .1 

ft ooa-tt 



cos 45'' -K cos H ^ „ , sinBcosA. 
tan X, s — "f* — , tan jS^ — ± 



/ (41) 



Gos-n 



z cos' > n 



Long, of R » tSo^ + 0'hA,Bs0-A4, 

N. lat. of R = /Sj, 



where the upper signs belong to the meteors at the descending 
node, the lower ones to those at the ascending node. 

The knowledge of the relative motion is a great step in 
advance towards finding the apparent density of the rain of meteon. 
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This will be proportionul to 

w\ ^ /'/ /— ^ „^ \/A/* / , I .4. ( US ^ sin :' 0 — L) , . 

D V (3 + a vacotH)/. = ~ J S± (4*) 

4 cos - H COS - n 

a a 

on the supposition that the attraction of the Earth has no 
influence on the motion of the corpn«;culef;. But this action 
beina somptiraes very sensible, it follows tliat the formula (42} 
gives only a tirst approximation to the apparent density. 

The following table, calculated from the formula (41)) where 
U 16 taken to be the radiant ponM of the GometB of 1857 and 
1 867, will show how considerable are the annnal Tiriations of the 
radiant points. With L s 72^ 45', B » — 5 30', I find 



Dale. 
Dec. 4 


© 

»5» 45 


n. 

0 , 
51 30 


H. 
0 1 
90 0 


The Point R. 
Long. Lat. 

Of 0 / 

no 53 — ao 46 


The Point H,. 
Long. Lat. 

0 / 0 , 
ai4 37 +ao 46 


Jan. 3 


%U 45 


57 »J 


100 J% 


'3S 53 


-a3 3» 


»37 3« 


+ 19 4a 


Feb. a 


jia 45 


71 5* 


109 a6 


'57 33 


— a8 a6 


ate 40 


+ao % 


Har.3 


34» 45 


go 0 


116 7 


183 a6 


-j6 13 


a84 a4 


+ aa : 


Apr. » 


» 45 


toS S 


117 ao 


ars 39 


-46 19 


309 a7 


4'*7 3 


May 3 


41 45 


122 37 


108 55 


261 ao 


-53 0 


337 43 


+ 35 3^ 


J une 3 


71 45 


l%% 30 


90 0 


311 11 


-47 11 


14 19 


+ 47 2> 


July 4 


102 45 


122 37 


71 5 


347 47 


-35 36 


64 10 


+ 53 0 


Aug. 5 


132 45 


108 8 


62 40 


i6 3 


-47 3 


109 51 


+ 46 19 


Sepfc.4 


l6a 45 


90 0 


63 53 


41 ' 6 


— aa 19 


142 4 


+ 36 13 


Oct. 5 


I9« 45 


71 5a 


70 34 


64 50 


— ao 8 


16S 57 


+ 2$ 26 


Not. 4 


aaa 45 


57 aj 


79 47 


«7 59 


-19 4a 


S91 37 


+ a3 3a 



§ 4. In the last place, we proceed to calculate the influence 
of the attraction of the Earth on the density of the rain of meteor:*, 
and on the position of the radiant point. 

The relfttiye Telocity \/ (3 + 2 VTcos H) m has a minimuni 
for H B 180% and the Talae is then = 0*414 With this 
minimum velocity the meteors will describe hyperbolie orbits • 
round the centre of the Earth. In fact, admitting for a moment 
that one day before their fall they have not yet undergone any 
attraction from the Earth, they will then be at a distance 

0*414 Vja unities* and we shall have V^>~, that is, in 

numbers 

(0-4 14) V > >c or (o-4i4)» > 0-00879. 

3>9455 o*4t4VM 
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This Ineqaalitf would be still greater if we bad introdnoed 
the attraction of the Earth dnring the preceding dajs, and the 
hyperbolic ch&rUiCter of the orbit would have become StiU more 
marked. Having then established it for the smallest angular 
velocity, wo have in iUct established it for all the meteors which 
the Earth meet?? during iu annual revolution. 

We may therel'ore lesume the reasonings ( t i and 2. On\y 
we must in figure i roplacu llic point S by the Earth, the point 
U by the radiant p(Mnt B,, the parabolic orbit of each moleculo 
by a hyperbolic orbit. We may take for the plane PI?' a phme 
normal to the asymptotes (parallel to each other) of all the hyper- 
bolas. Lastly, we have to consider the relative velocity V as 
belonging to an infinite distance, which gives for the dimensions 
of the orbits 



^ - 2 (e+i) - a(e«-i) - — , «» - 1+-^, 

9 9r 



(43) 



a as 



acr, ton M a — - COS M = -, unM^ — ^ 



wlierc p, <y, e, s, and M signify, as in §§ i and 2, a is the SOmi'Sxia 
major, and g the con?junt of tenv.strial attraction. 

The total deviation undergone, in consequence of this attrac- 
tion, by a meteor which passes near the Earth will thua be 
180^ — 2 M es 2 so that we shall have 

iBil-CdlM-^, . (44) 

where ^ will be larger as * is smaller. 

What is then tbe value of ) for a meteor which grazes the 
surface of the Earth ? 

The formuliB (43) give 

and for 9 s i. 

In the numerical cslculations to be based upon these formuhet 
it would be necessary to pay attention to reduce ^ and Y to the 
new unity which has just been introduced. Tn fact, instead of 

the rarliiis of the terrestrial orbit, we have taken as unity of 
distance the radius of tlie Earth; wo must therefore, if ir be the 
parallax of the Sun, write 
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or, for «• = 8"-9i6, ^ 

^*^(3 + * ^/^)co»H' 

The following are some values calculated by means of tlw 
formulas (46) and (47) : — 



R. 


9 

V» 






0 






^ » 


0 




i*o»5 


e 4s 


45 


0*0145 


t*ox9 


049 


90 


0*0241 


1*048 




»35 


0*07x4 


1-145 


3 S» 


180 


0*4217 


2*843 


17 IS 



In this table % is the perturbation undergone bj the radiant 
point when obserred at the horizon. Nearer the zenith this 
perturbation is leas considerable, and at the zenith it is zero. 

The value of indicates in what proportion the attraction of 
the Earth, in deviating the meteors, multiplies the number of them 

which fall upon the Earth. 

Let us first pursue the latter inquiry, and see what is the 
ilensity of the swarra at a place on the Earth situate at 71' degrees 
of distance from the place which has the radiant point at its 
zenith. 

Consider, again, a parallelepiped in the vicinity of the plane 
PF and of the yolume d* x sdt^ X dX* 
The formula (t6) gives 

iOi t0s = siai>'. 

Then differentiating the formula 

jpass— «cos(IC-(-iir)si — cotn^-l'ihin'taaM, (48) 

-which is the formula for the hyperbola, r being put = i j and 
substituting the values derived from the formulss (43), 

dps — ztd«, d.tanMs — dt, 
9 9 

we obtain 

* ' ^ am i> + COS n tan M ' 

Lastly, the formula (19) for rss i gives by means of the 
formule (43) and with the relation Ydt = dAf 



dr=z /t~9'+^.djL. (50) 

G 
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Tlie volume of- the parallelepiped at the instant of liie ikli 
will therefore be . , 

«, H ler. K * r « ( w - sia «') ~n «' ^ -^_-,_^L_^ d ; x * x d A. 

ftnd Bince, by yirtao of the fonnals (48) and (45), 



»inn' t- COS «' tan M = -J- ^ I — «^ + , (51) 

we may say that the effect of the attraction of the Earth is to 
multiply the density ol the swarm by a factor 

Let U3 apply to this case the other process of § 2, which 
consists in calculating in the first instance the parallelogram 
formed by the Nos. i, 3, 5, and 7. 

We have for the equation of the orbit expreased in rectan- 
fiu'ar co-ordinates, with the centre of the Earth as origin, and 
with the axes of x parallel to the asymptote, 

y« = (j» « — y tan M)«, 

and dififerentiating with respect to t/, />, and M, and then putting 
r =£ 1 , x= coe 2/ ==* sin n\ we fhid 

dp — sin • tan M V i » — sin n' . 
.inn'+ tan M * 7 iSnlTTliirM ^^^^ 

Differentiating then the same formula with respect to x and 
y, we have for the same values of r, a^, and 

_ dy _ I »- cos 

~ ~>ittJi>tanM * 

vhence for the distance of the two orbits r, and 

To have the base t, tj of the parallelogram, wc may remark 
that the primi tive velocity is V, and that for the unity of distance 

is + ay ; whence 



4lA>Vrf<, r, T, =^ V* + ly . d i^^ 1 + dA, (56) 
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and applying, laatlj, the known YtAue o(w^to^ we shall have for 
the volnme the parallelopiped at the moment of the fall 

which leads again to the formula (52). 

Let 08 remark that this formula, for o, and consequently 

«'s gives expression of which the value is easily 

determined. For n' Indefinitelj small the formula (48) gives 



and thence 




The limit of the places on the Earth which receive the rain of 
meteors is determined for the value of e* in the formula (46) for 
which (51) gives 

•hi n' + cos n' tan M = o, «' + M = iSo**. 

But from the formula (45) 

• - — , .la M - -j^^— p-. t .m M .^^^^^ 
whenco for /in this limiting case 

a quantity which in general will not differ sensibly from unity. 

The last metho d has a particular advantage in that it gives us 
in the formula (54) an expression for the angle »^ between th» • . 




Fig. 7. 



asymptote and the direction of motion at the instant of tlic fall 
(fiS- 7). This angle is therefore the perturbation undergone by 
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the radiant point for a place on the Earth determined by tho 
angle n'. It will be preferable to express this perturbation as a 
function of 2;, the seuith distance of the observed radiant point. 
Introduebg for this purpose the relation ss « + the formula 
(54) becomes 

cos z COS M B COS («i + M)» (57) 

«r, replacing M by ) it is 

eot « stn ) M rin (I — «|), ($8) 

•where the value of S is give by the formula (44). 

Wc may therefore calculate the perturbation «, as soon as we 
have a relation between z and a relation which is found in 
the following manner. Connecting, in fig. 7, the point T with the 
(loints F and F, we have a triangle tiie sides of which are i, 
2a + I, and 2 a «y and in which the angle opposite to the last- 
mentioned side is s 2 z. We have thereifore 



s«+i aa<hi q* (59) 

1 + a — 



To recapitulate we may calculate the correction «^ of an 
observed z by the formula 



sm z 



^ ' + ^ t tan J - sin(J - .J - sinX cos (60) 



ivhich will servo equally well in the case of an observed to 
•caleulate successively z, ^ and «t. . 

For z — o the formula (60) yives = o j tor z — 90° We have 
-first the formnlie (46) and then = I, 

The following table gives some values of for the case 

JI = 180°, that is, = 0-3809. 



g 


t 




8-«, 


«i 


0 




0 t 


0 « 


0 $ 


0 


O'OOOO 


90 0 


90 0 


0 0 


»5 


0-3514 


50 IS 


47 54 


ft 18 


30 


0*6788 


31 15 


97 i» 


4 39 


45 


0*9600 


as 43 


16 3a 


7 " 


60 


1*176 


«9 44 


9 43 


to I 


75 


t-311 


17 50 


4 33 


13 17 


5« 


r358 


17 15 


0 0 


«7 IS 



I have added a table of some values oif, on the same sup* 
-position as to the vslue of H, ealeolated by Ihe fbrmnhe 

« - ttn M « i» » - , eo8 (M + »') - (I -p) COS M, 

- . 

sin n' (a « — siu n') 
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X 


f 


M 




/ 


o 




0 / 


0 / 




A 


w w 


0 0 




I 'OQ 


•5 


o'35 '4 


39 4^ 


57 6 


I 


30 


0-6788 


58 9 


91 46 


1*03 


45 


0*6900 


66 17 


118 29 


1-03 


20 


1*176 


70 17 


140 13 


1*04 


75 


1*31 1 


7z 10 


160 25 


I '06 


90 


1-358 


7» 45 


i<sio 0 


1-JO 



§ 5. The preceding paragraphs give the principal feataie» 
which characterise the phenomeiioji' of a xneteorle shower con- 
tinuing during a year. 

In § 3 we have seen how necessary it is to take account of 
the annual variations presented by the radiant point. Probably 
it is a less exact proceeding to consider these points as constant 
during a fortnight or even during two months, as is done in Mr. 
Greg's chart. 

The general -formnbs of this paragraph allow us to decide two 
questions relating to the theory of falling stars. 

In the first place, we may ask if the cometary systems contain 

members of an inferior density, which resolve themselves in our 
neighbourhood, so as to form there currents of isolated particles. 
The points of the sphere I. to VIL, which I have noticed in 
vol. xxvii. of the Monthly Notices^ may be identified in this in- 
vestigation with the point U of paragraphs i and 2. 

This calculation has already been made, as an example of the- 
application of the formula (41) for the point IV., which is one of 
those best determined. In comparing the results to the chart,, 
in which Mr. Greg has put a total of 56 radiant points, I find 
that there are two of these points which may perhaps have- 
the same origin as the Comets of 1857 and 1867. 

There is first, point 27, indicated in the following manner:—* 

May 29 to June 17 « ~ 336'', % — 45^, 
from whraoe foUowt X a% 0 ■ 49% 

whilst the table given at the end of § 3 indicates for the same 
interval points B, vaijing between the limits 

sad A = 39^ /J = 50% 

and we have, moreover, the point 48, 

Oct. iS to Nov. 3 ft *- S3^ ) « 

whilst the before-mentioned table gives for the same interval 
points R situated between 
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Certainly I am far from considering this first approximation 
4is a decisiye proof, but there is one circumstanoe which perhaps 
gives it a little more importance. This is that on November 4th, 
the Earthy as seen from the Sun, has a longitude of 43^^ vrhich is 

the mean longitude of ih^ nscendinir nodes of the before-men- 
tioncd conaets ; on May 29111. on the contrary, it had a longitude 
of 248°, which nearly the direction of the descending node oi' 
the Comet 1 867, III. 

If, then, the coincidence ibund is more than mere chance, we 
should say that in November wo ought to meet meteors coming 
direct from Space ; in Jane, meteors which have already passed 
their perihelion; but all having the same origin as the comet* 
^iry system of 1857-1867. But this is a point which requires 
further investigation. 

In the «ecorid place, it is an important question if, amonp^ the 
radiant jioints actually known, there are any wliicli belong origin- 
ally to the $ame swarm. To answer this, we may calculate the 
geometric locus upon the sphere of all the radiant points belong- 
ing to the same swarm, to the point U of which we give success* 
ively the latitudes o**, 10®, 20° 90°. We may represent each of 
these curves in a map, having the pole of the ediptic for its 
centre. Then giving to the curve a rotatory motion about this 
centre, we would easily recognise, in comparing it with the 
known radiant points, which of these points may have had a com- 
mon origin. 

I propose to apply the Ibrmulai to these two points of inves- 
tigation. 

In § 4 the necesai^ of taking account of the Earth's attrac- 
tion becomes apparent. In the most disadvantageous case the ap* 
parent radiant point may have sustained a perturbation of more 
than 17°. This perturbation, although having an origin en- 
tirely ditferent, has much resemblance to the atmospheric re- 
fraction. It diminishes the zenitli distance, and so much the 
more as this co-ordinate is larger. In future it will be necessary 
then to note the hour and the minute of each observation made 
upon a falling star. 

It would be unjust not to mention here that M. Schlaparelli 
hasjust publlshecl an elaborate Memoir entitled iVWe e Bifiessioni 
intorno alia Teoria Asironamiea delle iUelle cadenti, a memoir in 
which he has dovoted an ample discussi<'»n to the effects of the 
terrestrial attraction upon the trajectories of meteors. When I 
received the copy which the .illustrious Italian astronomer has 
done me the honour of sending me, the greater part of my calcu- 
lation had been already made. I therefore publish them» at the 
same time aclLnowledglng the priority of the publieatioD by M. 
Schiaparcili of some results which appear also in the present 
Memoir. 

Utrecht, Jamttay 1S6S. 
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AddiHciud Identifications of Double Stars in the Synoptic CtUO' 
logues of Sir JVilUam HerscheTs Micro metrical Measure 
ments iS'c.^ with a List of Errata. B/ Sir J. F. W. Her- 
schcl, Bart. 

Having been engaged siDce tlie communication to this Society 
of m7 Synoptic Catiilogue of my Father's Double Stars* in enter- 
ing up the measures therein recorded in their places in a general 
di^rest of all the rccoi'clcd measures of all known double stars (a 
task begun long ago, iind %vhich, though I can never look forward 
to complete, I hope to leave in such a state ot ibrwardness as will 
perhaps ensure its completion by some other hand)* I have heen 
led by the coincidence, or near coincidence, of the measures with 
those of stars observed by others, taken in conjunction with so 
near an approximation of place (when reduced to a common 
epoch) as to make it matter of reasonable probability that the 
same object has been brought i!:tn the Held of view in both tele- 
scopes, to the identification, more or less probable, of a consider- 
4ible number of these stars with those subsequently measured. 
Under the impression that information of this kind cannot but 
prove interesting to observers engaged in such measurements, and 
Ha supplementing the identifications of a similar kind already 
-embodied in the Memoir above mentioned, I here subjoin a list of 
the objects in question. Among them occur some few whoso 
places could be assigned only by loose approximation from my 
Father*s allincations, but which now can be stated with pre- 
•cision : by which some trouble will be saved to an observer who 
might otherwise be disappointed by finding it necessary to sweep 
for some distance round the assigned place of an object before 
getting it into his field of view. 

In the progress of this work I have been led to the detection 
of a somewhat formidable list of Errata in the printed Catalogue, 
which I consider it a duty to communicate, apologising, as best I 
may, for their occurrence, and making the only amends in my 
power by pointing them out for correction. 

Subsequent additional Idenitfieathns more or lew probable of 
Double Stare in the Synoptic Catalogues wUh each omer or untk 
cfifeeie obeerved by other Astronomers, 

H. 1. n is also \Vr. i}6 I H. I. 63 = S. 778 



* I. 13 was assumed as identical witli 2. 2541 on the authority of Strove 
himself. Mr. Dawes, however, has shown that it is renlly r. 2545 : a circum- 
stance ^hich had escaped my recollection ; but which proved to be the fact by 
the agreement of the measnres and tlie eiistouie of a email eompanion. 



in col. 12 (nisi) 
I, 56 = 2. J78 - P. i. 191 



1. 13 = 1. 2545*= S. 790 

1. is 2^ Aguuii, as suggested 



II. 63 

11.66 
II. 70 
II. 86 



S. 553 
S. 764 
S. 734 
1* S016 
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H. 11. 97 m S. 775 
III* 17 = Sh. 341 

111.37-3.437?? 
III.3S»2.439?? 

111.46*111.114? 
III. 71 « S. 795 
III. 77 = 8. 416 

nr. 80 * s. 41S 

III. loS m Sh. Ai7vl«eni« 109 ? ? 

III. 114*111.46? 

IV. 43 -1 8.756? 
IV. 45 - Sh. 57 
IV. 71 =5 8h. 304 
IV. 9a B S. 759 

IV. IS7 — 3. 0434 

V. ^% m Sh, a34 



H. V. 80 « 
V, 119 ■ 
V. 136 • 

VL4iia 
VI. 87 it 
H.N. 10 B 
B. N. II - 
H.N.I3" 
H.N. 33 - 
H.N.36» 
H.N.61 - 
H.M. 91 m 
H.N. 105 * 

H.N. 109 : 

H.N. 115 « 
H.N.i4ft» 



8. 817 

m 2. 734, hardly a doubt. 
-8.735 

miscalled bjr Sh. ir, 41 
niacaUed by Sh. vL 41 

8.753 
Sh. 35a 

Sh. 303 

ao6 

2. 1466 

2. 1065 

2. 3030 ? 

■ S. aa4?? 
= Sh. 300 
« S. 660 ** nora ' 
> Ccanit 339 



These identifications, supposing those marked as more or leas 

doubtful (?or ??) vfrified by future telescopic examinations, will 
authorize the following more exact places of the stars liere num- 
bered io place of thoac in the Synoptic Catalogue in order of 
B.A. viz. : — 



GtaeiBl Name of 
No. Star. 


Class 
and So, 


R.A. 
1880 -0. 

}| III b 
I 45 40*0 


Prae.ltt 

R.A. 


N.P.D. 
i88o'o 
0 ' * 


Prec. 
in X.r.l). 


Autho- 
rity. 


41 


Ceti 


I. 56 




79 46 56 


- 179 


i.P.M. 


55 


ArietU 


IV. 105 


2 4 21*7 


3-22 


76 52 46 


- 17-1 


3.P.M. 


97 


Persei 


HI. 37 


3 36*5 


3*74 


58 18 


— irS 


2. 


98 


Persei 


III. 38 


3 37 a*8 


3*74 


58 14 0 


- 11-8 


2.P.M. 


182 

«43) 

*45) 
♦99 


Orioius 
Monocerot. 

Serpentis 


V. 119 

nil. 46 
nil. J14 

II. 86 


5 ^7 3*6 

j6 35-6 

16 6 28-2 


3-03 
3-30 
2-81 


91 48 7 
80 7*o 

77 46 43 


— 28 
+ 3-1 
+ 9'6 


(B.A.C.) 
2.P.M. 


609 


2.3 Aquilae 


1. 14 


J9 12 26-1 


3-07 


89 7 57 


- 6-3 


B.A.C. 


624 


AqwiltE 


1.13 


19 32 8*1 


330 


100 25 36 


- 7*7 


2.P.M. 


80s 


Piscium 


N. 91 


n 34 33*5 


+ 3*07 


91 2 52 


- 199 


2.P.M. 



JSrraia in the Synoptic Catalogue, 

25. No. 409, C0I9. 6, 7, /or 3 31*1 ) 70 4i> I read 3 a> i: j 79 »5i I 
78. Jii Mt ktading qf coL i, for Claaa IV., raa^ Clasa V. 
90. /» ^At AMuKiijr pftoi. If fair Claaa IV., mrtf Class VI. 

( Jn lAe Syn&ptie Catalogue by Cloise* and Numbers.) 

Class- ■ 

I. in col. 6, /or 348-60, reaJ 1 r -40. 

I. 13 „ 12, t»wr«-< Triple. AC =7 or 8". 
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C1«M. No. 

I. 60 eel. \%,f»f iiS% rtad 5'. 


I. 


70 


tt 


ii,ybr Wr. r«a<f Wr. 99. 


I. 


7a 


t» 


\%y for S. 133, tmJ Sh. 133. 


I. 


87 


If 


5, b^ore -381, m#^r/ i8oj. 


I. 


96 


>> 


6,/or 320*05, read 326 05. 


)I. 


1 1 


ti 


3, /or Nov. 19, 1781, read Oct. 7, 1779. 


II. 




yi 


10, qfter 1780*537, {iiMr#4*0l ? 


11. 


SI 


tJ 


\%tfoir X. 1199, rani z. 1999. 


11. 




** 




II. 


01 




12. aflerP xix inasrt erroneoiiilv 10 i**!!**! StntvC'. 


III. 






A. /bt* i^Si'TCJ read i8o2*7C4. 


III. 


7 
/ 




12. /b»* Sh. 21C. read Sh. 217. 


III. 






I. 2. 12. /br 5 20*0. rtad c 2o*as tt/ttr Orionis itueri in. 
midjor 3. 745, rMtf 3. 747* 








III. 


14 


f y 


I, 2. 12. /or ^ ^0-4. read 5 -9*0 ; «/|«r Oriouis dtJe IJ3, 

afirf J'br I. 747. r^flf/ 1. 745. 


III. 




ft 


6f for 182*73, 181*44. 


III. 


49 


»» 


lOf for 17*50, read 12*50. 


IIL 


50 


If 


6,j%r 340'i7, read 341*17. 


III. 


5> 


ft 


JO, tfUr 1783*003, teaerl 14*69. 


III. 


55 


f* 


9,ybr 1783*81, reoi 1783*181. 


III. 


103 


ft 


10, II , imtrt in tht blank space* rttpe^tMi^ ia'47 and 2. 


III. 


110 


»r 


/or Me /ott?er A B, read A C. 


IV. 


«5 


If 


iz,Jor 2. 1674, r«aii 1694. 


IV. 




» 


1%,^ 3.C.P. 706 = 63 Cygnt ? read 2, 2743. 


IV. 


H 


>» 


6,J^ 45*68, reoil 3 14*32. 


IV. 


77 


tf 


12, <fe/e Sh. 73 


IV. 


85 


i y 


4 /or Me lower A B, r^tfil A D» 


IV. 




yf 


12, rfe/c H N. 62. 


V. 


89 


f> 


8,/or A C, reof/ A B. 


V. 


07 


»» 


12. for V. 121. read VI. 12 x. 


V. 


99 


tf 


J 2 , /or 3.C.P. 749, read S. ^900. 


V. 


»l 


»> 


12, dele For two more prolwble meanuret-or dittuice, see 

V. 97. 


V. 


122 


»> 


J 2, for Sh. 119, react Sh. 189. 


V. 


131 


f » 


ia,/or 2. 476, read 2.C.P. 476. 


VI. 




ff 


12, tn«er/, For two more probable measures of diataaeei see 
V.97. 


HN. 


3» 




fti/er 15 35*0, read 1% 35*0. 



{In the Catalogue m order qf R*A.) * 

star Noa. 

75, 76, eol. a, transfer the letiar njram Arietis to Fersd. 
186, 189, tf *i Orionis transfer i-^ifrom No. 186 to No. 189. 
'99» »f 2,/or2 3 Leporip, r<?af? 13 Leporis. 
272, „ 2, after Canis Minoris, in^er^ 31. 
322, „ 4,/or 8 7*1, read 8 8*4. 
738, ,f itata ffor 41 23*2, read 48 49*2. 

795» M w'* »9 4' If 99 4'i« ' » 

801, „ eob. 4, 6, 8,/or 24 45 5, read 24-8 ; for 3a 6 45, retti 3a 6*8 ; 
and for fi.A.C. read (B.A.C.;. 
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Mr, Key^ On the Pianetary Nebula 



Lastly, at the end oj the Catalogue add. 
Omitted Stan. 



No. 1 

435 \ 

hi» ] 

742 i 

bit ) 



i 

, BoQtii 


V.98 


li m t 
14 7 24*0 


■ 

J'OO 




+ iri 


l.P.M. 


79 9>'S"' 


VI. 57 


21 38 27-8 


+ »*47 


52 15 56 


— i6'3 


B.A.C> 


1 Caftriopeffi 


V. 79 


24 -4^ 


• • 


unidentifiable 


• • 


• • 



Coltingwoodt Feb. 22, ]86S. 



On the Planetary yehula 45 ^ IV. Geminorum, 
By H. a Key, Esq, 

Doring the last three years I bftve eonstantly abserved thin 
remarkable object wheneyer a favourable opportunity occurred, 
but until the last few months without any special result. My 
instrument during that period had been only sufficient to show 
ihe star as nebulous, an int'^rvcning darker space round the 
nucleus, and a faint luminous ring at some distance. iSince that 
time my optical means liave been considerably increased, and a 
careful scrutiny has brought to light an additional feature, which 
Fecms to have escaped the notice of former obswrers, and of 
sufficient interest to induce me to lay it before the Socie^. 

Smyth tells us {Cycle, vol. ii. p. 176) that in 1787 Sir Wil- 
liam Herschel observed this object, and described it as "aetar 
of the 9th magnitude, with a pretty bright nebulosity, equally 
dispersed all around;" and lie calls it "a very remarkable phe- 
nomenon." And that Sir John Herschel describes it as "a star 
of the 8th magnitude, exactly in ihe centre of an exactly round 
bright hemisphere 25' in diameter." 

From tbe Earl of Rosse's account of this object in the /%tl9- 
•sopAieal Transaethns, 1050, of which Mr. Knott has kindly 
forwarded me an abstract and rough drawing, it appears that he 
saw it as a nebulous stai* with a black patch close to it on the 
preceding side, a less luminous space, somewhat unequal in 
breadth, surrounding the nucleus, and a luminous ring at some 
distance ; this rin^ being of less breadth on the following side. 

Mr. LasselFs drawing of this object in 1 862 {Mem. R. A. S. 
vol. xxxvi.) represents a star in the centre of a planetaiy disk, 
surrounded by a non-luminoua space ; and, at some distance, by a 
luminous ring of conalderable breadth. He also says, I can see 
no trace- of the dark paikeh Jn Lord Bosse's drawing near the 
bright centve." 

The present appearance of this ohjcet, as seen in my instru- 
ment, is tliat of a brij^ht, but somewhat nebulous star closely 
surrounded by a dark ring ; this again by a luminous ring ; then 
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sm interval much less luminous, and, finally, at some distance, an 
exterior luminous ring. 

The accompanying drawing (which has been repeatedly veri- 
fied and corrected), although an inadequate one, if held at such a 
distance fr om the eye that the interior bright ring is just seen 




45 9 Gem. 1 8-inch Reflector, power 510. . "3 

distinctly detached from the central star, gives a tolerably fair 
representation of this remarkable object as it appears in my 
instrument. 

The whole is almost exactly symmetrical, although not quite 
«o ; the dark space between the two bright rings being darker on 
the north following side, and the preceding side of the whole 
object is rather fainter than the rest. Of the two luminous rings 
the inferior is considerably the brightest. Like the annular 
nebula in Lyra^ this object bears magnifying wonderfully well : 
with 1 50 little more is to be seen than a star in the centre of an 
extensive gauzclike, nebulous disk ; with 300 I detected the 
interior ring; and 510 I found the most suitable power in every 
respect ; with 666 I did not seem to gain any advantage, but 
rather the contrary. I may add that I have failed to see any- 
thing of the black patch in the Earl of llosse's drawing, as well as 
the star shown by Mr. Lassell near the edge of the nebula. 

On considering these several observations, which extend over 
a period of 81 years, from 1787 down to the present time, we can 
hardly fail to be struck by the progressive character of the 
results, which seems ti be independent of the optical means 
employed. To both Sir William and Sir John Herschel there 
appeared merely a uniform nebulous planetary disk surrounding 
the central star, without any indication of a ring. To the Earl 
of Rosse, with his enormous optical power, there was visible only 
one exterior ring, and a small circular dark space near the 
. central star, preceding it. To Mr. Lassell, with scarcely inferior 
power (comparatively), there was no appearance of an interior 
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Inminoas ring. WhQe, in mj own instniment, which, althongb 
somewhat more powerful than the lo-foot reflectors (front Tiew) 
of the Herschcls, is of incom|»arabIy inferior power to the instru- 
ments of the Earl of Bosse and Mr. Lassoll, the interior bright 
rin^ was visible at once during the first night's obserrationf and 
with a power of 510 is quite obvious. 

Not to draw any very detinite conclusions from these results, 
one fact, at all events, seems abundantly evident, — viz., that 
whereas at the date of the Herschcls* observations there was no 
appearance whatever of a ring suxronnding the central star, at 
the present time there are twa 

The instrument with which mj observations were made con- 
sists of a silvered glass speculum of 18 inches aperture and 
10 feet focal length, of my own making, mounted as a Newtonian 
equatorially. 

I estimated the extreme diameter of the whole object at 3 5"; 
and the diameter of the inner ring, taken at it6 brightest part, 
at 9''; while its inner diameter I judged to be about 5 « 

8tr§tiem Jltdory, Here^rdf 
February a6, 1868. 

Postscript, March 23.— Since writing the above I have seen a 
dark patch sitnatod in the inner dark ring' close to the central 
star. It is a very I'aint object in my instrument, but I can speak 
^vith certainty of its existence; the estimated angle of position is. 
about 5°. I. am nut aware of the position of the dark patch seen 
by the Earl of Bosse. 



Jfbte on the OeeuUaiiM o/m Tmtri an May 22, 1868. 
{OmmmtieaUi ^ JR. & NewaU, JBfey.) 

It may perhaps be desirable to call the attention of observers 
to the occultation of « Tauri on May 22, 1868, because it is not 

mentioned in the Nautical Almanack and other cphemerides on 
account of its occurring near the time of New Moon. As tlie star 
will be about 8 ' distant from the Sun, there snoms little reason 
to doubt that, in a clear sky, and with a good Equatoreal, the 
occultation may be observed very well, provided the necessary 
precautions are not neglected. At any rate, the obterration will 
be worth trying, be it merely as a matter of curiosity, since a 
similar favourable opportunity of observing an occultation of 
a Tauri so near the Sun will not offer itself again before the 
year 1885 or 1886. 

The elements for computing the occuhatior. beforehand, ac- 
cording to Be.^sel's formnhe (whicli may be found in the Berliner 
tiahrbuch and in the CunnaUsance des 2eriips\ are tliese: — • 

For Greenwich, Paris, For Washington and 

and neighbourhood. neighbourhood. 

T ^ May z% a*" 5o"-o Greeawich M.T. T ■= 5»' so" -© Grceawich M.T, 

h - 96^ 5'-2 h - 8!° %'■-} 

p s= Jf- 0-6394 p = + 0*0464 

f + 0*6320 € + o*S3>6 
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f^a + 0-1003 

The following list contains the local mean times of disappear- 
unce and reappearance for a few observations and also the cor- 
responding angles of position Q of the star at the apparent centre 
of the Moon. 



SerUn 


LQealU.T. 
h u 

7 so*9 


a 


b 
7 


sallLT. 
57*4 


' a 

30J-4 


Bonn 


6 56*0 


51*8 


7 


39'3 


»9««3 


*Cambridge, Enf^md 


6 a6*i 




7 


irs 




'Cambridge, Man. 


0 37-5 


soo<4 


I 






•Greenwich 


€ a6-i 


55-1 


7 


xa*6 


ft94'6 


Liverpool 


6 \%'\ 




6 


57*9 


»97'4 


Oxford 


6 ao*7 


553 


7 


7*5 


294-4 


Paris 


6 37-4 


60*9 


7 




a«9-4 


Washington 


0 yt 


ioS*7 


X 







It need acaxoely be mentioned that, in order not to miss the 
reappearance, tlie place of emergence will have to be determined 
with some care. Bessel's expedient, of placing a wire in the 
•direction Q ± 90^, and finding the part of the Moon's limb at 
which it is a tangent, will perhaps give little trouble at the 
European observatories, as the reappearance takes place near 
the middle of the iUuminated crescent, where Its breadth will be 
nearlj 10". At the Ameriean observatories, where the star 
reappears near the thin horns of the crescent, the difficalty will 
be somewhat greater. The direction and distance of the San's 
•centre with respect to the star are : 

G.M.T. Angl« of Position. IMftance. 

6k 302" 5 2'- 3 8° lo'-9 

8 303 IS -I 8 7*3 



Observaiunu of JPtanets (g), g), and @, By Dr. B. Luther. 
@, discovered by Mr. Watson at Ann Arbor. 11. 12 magnitude. 

+ 4 35 46*8 13 comp. 
+ 4 34 9 3 «o » 
+ 4 30 55*9 9 »» 

<5), discovered by myself at Bilk, Diisseldorf. to.ii magnitude* 
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1867, Oct as 
a6 
a8 



BUklLT. 
h M ■ 

8 56 16*4 

8 30 49*8 

9 9 *4 S 



h u f 

o ao 39*70 

o ao 3*49 
o 18 51*67 



158 Dr. Bru/ins, Ephcmeris 0/ Bronen s Comet, 

BilkM.T. HA. Dwi. 

h tn • h III • o ' » 

1867, Not. Z3 948 15-7 4 i 52 00 +21 30 171 iicomp. 

aj 11 II r6 4 I 28-81 H-ai 29 5V>3 'o ,, 

19 S 59 20 0 3 56 24 29 +20 44 47 5 2 

Dec. 3 10 28 327 3 53 4 23 -»-2o II 594 12 „ 

The name Arethnsn wft$ kiudly given by Professor Oftlle aoil 
Dr. Gunther at Breslau. 

0, diicovcred bjr ^i. Coggia at Longchamp, Marseilles. 

1 1 magnitude. 

Bilk M.T. R.A. Decl. 

Itrri* bni« o/' 

Feb. %t 9 4a 35*4 9 33 40*85 •¥ 13 29 48*2 8 oomp. 
Hovrlj Hofioa -a* in R.A., ^-s" in Decl. 

discovered by M. Tcmpel at Marseilles. lo.i 1 magnitude. 

BUk ILT. A.R. Dtd. 

Ilms htus o I 0 

it68, Ftb. aS la 37 20-3 11 44 24-26 +4 41 52-5 8comp. 
Hokrly Motion «a* in R.A. •fa5"inD«c]. 
@ 18 sorely differeot from ® jEgina* 

« 

In the month of January 1868 I hare found the foUowing- 
corrections of the Berlin Epbemerides:— 

B.A. DmI. 

Fkrthenope 4-3'8 4o'i 

Hebe -~o'i 4o'a 

JvUa —5*1 -rca 

Attsonia 40'a —00 

Bili, Dugseldorf, 1S68, March 4. 



EphemerU of Brorseus Comet. By Dr. C. Bruhns, Director 
of the Observatory of Leipzig. 

I found with the perturbations of Jupiter the following sys* 
terns of elements from the appearances of 1846 and 1 857. 

1S57. 

T Feb. a5-4o6 BerU T. Mar. a9-a8a9 BerL T. Apr. 18-483$ Berl. T. 

* «f 17'n Mean "5 45 54'3| Mean * Mean 

^ loa 41 4X*3?Equin. lot 47 a7'9?Equin. tot 14 5 5. Equin. 
t JO S5 i6-9)»M*o. a, 4^ 45.»)i»S70. ,9 ^^ 38 53i»7oo. 

f Sa a8 a37 53 17 a8 » S3 54 35*^ 

M 637*151 640732 047*0618 
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With the latter Elements wc obtain for the preaent appcnr- 
ance the foUowing Ephemeris 

It68. 



o» Berlin T. 


«App. 






Log* y 




b m ■ 


0 1 


o' 2 3966 












ft 




7 ^ A ■ 0 






1% 




6 58-:? 






It 


17 Id. 


6 2 5 'o 






lA, 

*T 




< 4.6*6 


0*22708 




IC 
"J 


21 »7 
J / 








16 




A 1 ' 0 

*r J y 






If 




333" 






18 


tl 28 




0*21182 


0*028 17 


lO 

*y 




ft - ^* 0 






20 




* " 
















44 

mm 


A7 ft 

47 9 


A <7 1 * r% 
— 0 31 9 


0* 1008 e 




•3 


CO AO 










54 *3 


" 53 7 






aS 


57 49 


» 37 7 










a u 3 




0*8761 A 


9.9 


c 8 


3 7 7 








8 «& 
• 5* 


4 C4*8 






*9 


I* 3* 


A AA*4 

4 4* 7 






J" 




e 28*A 


o' 16067 


0*8 soco 


■ 




6 16*0 






Apr* 1 


2A 11 


7 6*0 






iv 


ftfl 10 

AV ^ V 








S 


42 0 


8 A.6'7 




0*82648 


A 


12 


9 38*2 






5 


40 18 


10 30'4 






6 


44 ^7 


If %y\ 






7 


4^ 39 


12 16*9 


0*13635 


9*80544 


S 


5* 54 


13 11*2 






9 


57 <a 


14 6-2 






10 


3 > 33 


15 rg 






II 


5 5S 


>5 58*2 


0*11853 


9*78899 


ifl 


10 26 


16 55*0 






»3 


14 ss 


17 5*'4 








19 33 


18 50-3 






*5 


24 SI 


19 48*6 


0*10006 


9'77«75 


x6 


28 53 


20 47*3 








38 4« 


21 46-5 






iS 


38 3» 


22 46*0 






»9 


43 »7 


+ »3 45*6 


0*08113 


9*77587 
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IMS. 



«^BMttoT. 


« App. 




Log. A 




Apr. so 


It lo • 








3 4« »7 


+ 44 45'$ 






SI 


S3 3* 


»4 45*5 






ss 


5» 4* 


s6 4S*6 






»3 


4 3 5< 


*7 45*« 


O'o6so7 


9*78o7S 


«♦ 


9 so 


s8 45*6 






»5 


14 S« 


»9 4$*4 






s6 


so s6 


30 44*9 






»7 


s6 7 


SI 44'o 


0*04336 


9*79»7» 


ftS 


SI 56 


SS 43-0 






S9 


37 54 


33 4«*3 






%o 


44 0 


H 39'« 






May I 


50 t6 


35 36'* 


o«DS546 


9*81050 


s 


56 41 


36 31-5 






3 


S 3 >6 


37 27*8 






. ♦ 


10 1 


38 21*1 






5 


36 59 


39 >5*4 


0-00895 


9*83246 


6 


24. 7 


40 7*4 






7 


31 X7 


40 58" I 






S 


39 0 


41 47-3 






9 


46 46 


42 34*8 


9*99440 


9*85701 


lO 


54 45 


43 






II 


6 a 57 


44 4'3 






i» 


II a3 


44 46'o 






13 


30 I 


45 -3 4 


9*98229 


9-38287 


>4 


a8 53 


46 2*4 






>S 


37 59 


46 36*9 






i6 


47 16 


47 8-8 






>7 


56 45 


47 3r« 


9-97313 


9*90909 


iS 


7 6 a6 


A$ S » 






'9 


le 16 


48 s6-6 






20 


a6 14 


48 46 3 






SI 


36 19 


49 a** 


9-96724 


9-93502 


ss 


46 30 


49 158 






S3 


56 46 


49 *5*3 






*4 


« 7 4 


49 3«'4 






»S 


17 ss 


49 34'i 


9*96488 


9*96os7 


s6 


27 38 


49 33*4 






«7 


37 5* 


49 »9*3 






s8 


48 s 


49 "'7 






S9 


5« 6 


+ 49 107 


9*966]$ 


9*98460 



14 March, 1868. 
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DeicrtpHon of a Zenith Telesoope,* Bj J. SimmBy £&q. 

I have been requested by several members of the Society to 
describe this Zenith Telescope, with the view of bringing forward 
a method of determining the latitude which has been for several 
jeurs generally adopted hy the United States Coast Survey, and 
w'liich not only has tiie advantage of being simple, but also when 
the places of the stars made use of have been well ascertained, is 
extremely accurate. 

The inatnimeDt ia supported upon a strong tripod haying feet 
screws for le veiling; to this trippd/is fixed the azimuth circle and 
also the fixed vertical axis. A hoUow axis which serves to sup- 
port the upper part of the instrument, moves upon the fixed axis. 
The upper part consists of a telescope, fixed to the end of a 
horizontal moveable axis, so that, in fact, the movements are those 
of an altazimuth. An extremely sensitive level is fixed to the 
telescopic wliicli also carries a micrometer witU a screw of long 
range. There is a peculiarity in this instrument in the manner 
of bringing the weight of the upper part over the centre of the 
upright pillar, which deBerres notice. In order to accomplish 
this, and at the same time to avoid the flexure which would be 
caused by the overhanging position of the telescope, a steel 
lever having its fulcrum over the centre of the instrument is, by 
a bend, passed round to the front of the telescope, w^here it sup- 
ports a small pivot which is really a contiimation of the horizon- 
tal axis, the other end of the lever carries a counterpoise. 

The Zenith Telescope in its present form was arranged by 
Wfizdermann of Washington, U.S. 

In Pearson's Attrmumy ma^ be seen represented two varieties 
of Zenith Tel^cope, one of which has the level and micrometer 
of Wiirdermann's instrument, whilst the other possesses the 
horizontal axis, it would thus appear that the modem form is a 
combination of two previously existing models. 

The method of observation is known as Talcott's, it is de* 
scribed in the U. S. Coast Survey Report for 1857. 

Two stars aie selected, one of which passes the meridian to 
the north, and the other at nesrly l&e ssme distance to the south 
of the eenith. The telescope is brought into the plane of the 
meridian and set for the star which first passes the meridian ; 
when visible it is hisected by the micrometer wire, the tangent 
screw of the instrument being used. The telcHCope is then turned 
180° in azimuth, and when the second star makes its appearance, 
should there be any difference in ihe zenith distances, this differ* 
enoe is measured by the micrometer screw. 

It is evident that^ having the sum of the semtii distances as 
given by the Catslogae^ and having obtained the difference by 
means of the instrument^ the latitude may be xeadily deduced 
therafiraiiL 

* BddUtad at the If eetiiig. Bd. 

D 
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i62 Father Seeehi, the Great Nebula in Orion. 

Shonld the position of the IdTel vary tetween the two obser- 
vations^ a correction will have to be applied ; refraction may, in 
general, be neglected, as the difference in the refraction of the 
two stars (in most cases a very small quantity) is that which 
alone has to be regarded. 

From a paper by the late Mr. Pond, Astronomer Royal, read 
before the Royal Society, March 13, 1834, entitled "Some Sug- 
gestions relative to the best method of employing the New Zenith 
Telescope lately ereeted at the Boyal Obseryatory," it would 
appear that he suggested and made use of this mode of obserying: 
this paper appears to have been generally lost sight of. 



The Great Nebula in Orion. By Father A. Secchi. 

I take the liberty of presenting to the Royal Astronomical 
Society a drawing of the great Nebula of Orton, which was 

commenced several years ago, and finished last year by com- 
bined observations made by myself and Pndre Frrrari, my assipt- 
ant. Last autumn some copies of it were distributed to friends, 
but not as definite specimens. Lately I have re-examined this 
object and found the figuring correct, as seen on dark nights in 
our 9-inch refractor. But upon observing it in moonlight, 
I was surprised at the amount of details which then came out. I 
resolved, therefore, to take advantage of this circumstance, and to 
introduce these details into the drawing, making the observations 
in diiiVM < nt phases of the Moon to obtain a more distinct gradua- 
tion of light. 

The present drawing embraces these result^, which will, I 
hope, prove interesting. It may appear extraordinary that we 
should see such an object better in moonlight, but tiiis is not 
yery surprising, since it is only a consequence of that optical 
principle, that the difference of two lights is more easily appro* 
elated when they are weak than when they are both very strong. 
This, therefore, is a case like that of the spots on Venus, which 
are better seen in daylight than at night, and of the bands of 
Jupiter, which are better seen in twilight than in complete dark- 
ness. I, consequently, hope that this drawing will not be useless, 
even after the great work of Lord Bosse; and it will at least show 
how much may be seen with an instenment of comparatively 
limited power, and that some informatiott may thus be obtained 
respecting the influence caused by the aperture^ and the amount 
of light of the instrument. 

As I have not yet received the Philosophical Transactions 
I have not been able to compare my results with those of Lord 
Kosse. I saw his lordship's drawing at Sir John llerscheFa last 
October, and I then found that the principal masses in my draw- 
ing agreed with it; I therefore hope that these minor details may 
in like manner agree. 
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Father JSecchi, the Great Nebula in Orion, 163 - 

As regrards the spectrum of the Nebula, I have nothing to 
adU, except that I have raade an experiment which may explain 
why we see only one of the three hydrogen lines in the Nebula. 
Having obtained by a Geissler tube a good spectram of pure 
hydrogen with the three charaeteristie lines, I found that, by 
diminishin^the light by reflexion on a glass plate, the two lateral 
ones disappeared, the middle line only remaining, which is that 
visible in the Nebula. The simple diminution of the light raay 
therefore account for the other two lim s of this gas not being 
visible. I think, therefore, that it would be of jrreat interest to 
have thia Nebula observed in Southern regioiis with a larger in- 
strument in order to ascertain, if possible, whether the other two 
lines can thus be rendered visible. 

£xtract of a letter firom Father Secchi to Admiral Manners: — 

" Bomtt Mtreh %j, 1868. 
I am busy about the spectrum analysis of stars^ and you will 
see in the Comptes Rendus a very advantageous method of de- 
termining the motion of the stars in space by the spectrometer. I, 

however, require a larger instrument, becau:=e a 9-inch object-glass 
is rather too small for tliis purpose. I have greatly improved the 
direct view spectroscope, so that it has become a very suitablf> 
instrument. 1 have introduced an eye-piece, made completely 
with cylindrical lenses, which is exceedingly powerful, and leaves 
a great deal of light. I have examined almost the whole of the 
Red Stars in the Catalogue of M. Schellerup, and have arrived at 
some very interesting conclusions. All these red stars have 
spectra, either furnished witli bands and striae like « Orionis, 
or like the star Lalande 12561, figured in my second map of 
the Memoir, wliich I have sent to the Society. As soon as the 
full review is finished, I will send the complete Catalogue to the 
Society, with figures and description. 

I have since studied the spectrum of « OrionU more accurately, 
and it seems to me that the hydrogen lines exist even in it. I have 
got a very good spectroscope, with a double prism, by Hoffman, 
and some wonderfuf prisms by M. Merz: with one of these I can 
see as many lines in the solar spectrum, as Bunsen saw with his 
four prisms. 

" I have made a resume of all the measures of double stars 
taken since my la-^t publication ia 1B59, and in number they 
amount to 158 objects, the greater part of them periodical, and 
many of them have changed their position since my last measures, 
and those of Struve." 



The Rev. W. R, Dawes, died February 15, at Haddenham, 
aged 68 years. 
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On Ae B^f§eiion of DUeordam OhiervaiuMU. 
By K J. Stone, Esq. 

In tbe discussion of the results of observation there is nothing 
more unsatis&ctory than the necessity, which occasionally arises, 
for the rejection of oertain results because of their discordance 
with the general average given by numerous observations. 
These discordant results will in many cases be found to be de- 
duced from observations made by observers of great experience 
and skill, and apparently under most favourable circumstances. 
In such cases our minds are almost irresistibly led to assume that 
causes of error must liavo been in action other than those causes 
which lead to the ordinary graduated errors. It is clear, how- 
ever, that £uch assumption of irregular causes must not be made 
without great caution aud reserve. So far as I know only two 
criteria for the rtjection of apparently anomalous results have 
been published. In No. 45 of Dr, Gould's Astronomical Journal^ 
Professor Pcirco has published an investigation icadiiijr to formulae 
of some complexity for (he rejection of such observations. The 
employment of these formulte is rather troublesome, and frravo 
doubts have been expressed with respect to the accuracy ot the 
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lieory upon which they are based. See Airy, No. 90 of Gould's 
Astronomical Juurnal, 

In ChauTenet's moat valaable Treatise on Astronomy, toL ii. 
page 565, will be foand % simple eriterion for the rejection of one 
obwrvation. This criterion is introduced ostensibly for the pur- 
pose of clearing up certain difficulties in the understanding of 
Peirce's criterion. Chaiiyenet's eriterion may be stated as fol* 
lows : — 

If ^ {x) denote th- ])r( )hub]e number of errors equal to or greater 
tban X, when the whulu nuuibi r of observation:. i> <fenotcd by unity, 
then the immber of errors equal to or greater tlian which may 
fairly be expected in n observations is it # {x). If therefore we 

find x such that n d {x) = any error greater than x will have 

a greater probability against it than for it, and may, therefore, be 

rejected. 

This criterion appears to tu'' to hv, based on an erroneous 
principle. In 2 n such observaiions we ought reasonably to ex- 
pect one error equal to or target* than x. In ft observations 
therefore we ought not to be surprised at the appearance of 
such an error, and certainly its appearance would be no fair 
ground for an assumption of some disturbing cause of error. 

I have been led, on consideration of this subject, to a formula 
which embodies, in my opinion, tlie true grounds upon which my 
judgment rests when compelli' i to reject discordant observations. 

If a is the ordinary probability parameter of a class of ob- 
servations, we have for the probability of an error equal to or 
greater thanj?, 

or if y s f the probability 

-fey;""""- 

As a matter of fact» we know that mistakes do occur in the 
making and registering of observations. To confine our atten- 
tion, for example, to observations in zenith distance, the ob- 
server may omit to clamp the circle and the instrument may be 
moved between the bisection of a star and the reading of the 
microscopes. He may clanip the circle inadvertently, after having 
made his bisection. He may bring the declination wire nearly to 
bisect the star, with the intention of completing the bisection at 
the centre of the field, and then forget to make the bisection, 
lie may accidentally touch the declination screw, or micrometer 
heads, after the bisections have been made and before the read- 
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ings have been registered. lie may read off wrongly the heads of 
his micrometers or transpose his readings in entering them in the 
observing book ; or he may enter erroneously the readings of the 
bttrometen or thermoiiieterB required fbr tbe ealcalation of the 
refraction correctlonB. These, and poaaiblj odier, errors Vie know 
that an experienced and earsfnl observer may make in entire 
ignorance of there bein^ anything wrong in his work. We have 
her© a series of c?in«es of errors entirely distinct from those which 
lead to the ordinary gradiiat^^d eri ors. 

For a p^iven class of observations and lor a given observer 
there must exist a number «, which expresses the average 
tiamber of observations which that person makes with one mis* 
tilke. n may b6 defined as the mbdulud of clffelessness- 

If, therefbre^ we find that vald^ of j»» wbicb makes 




' all larger yalues of p are, with greater probability, to be attributed 

to mistakes tbnn to the ordinary run of graduated errors. Larger 
values of error thnn p must tlierefore be rejected. If e denote 
the probable error of an ob8er?ation^ we have 

t M 0*4769 x «i 

our equation for the determination oip becomes therefose 

00 

P — 

From whicb, ?o long as n remains constant, we see that the 
limit of rejection varies directly as the ordinary probable error. 

The following table fiives the limits of rejection, with a pro- 
bable error o"'^77i for different values of the modulus of care- 
lessness ft. It may be mentioned that the assumed probaUe errcMr 
la about that of a Greenwich observation of JPatarit in N.P.D. 



Talm of Llniit o£ B4|)«otii»i. 

5 o*95 
to r* 

v> K*4 
40 1*6 
to 

too t'9 
1000 a*3 
20000 »*7 
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If this theory is correct, the meaning of these numbers is as 
follows. Suppose we are satisfied that on an average our ob- 
server makes one mistake in % thoasaod observations. I mean 
sack a mistikd as euinoi be detected and oorrected with perfect^ 
or almoet perfect certainly* Then, wHh a probable error of o^*477f 
all discordances, from the mean of a great number of obserratiome, 
greater than 2"'35, should be at once rejected. 

Discordances so large as 2""JS should not be retained unless 
wu are prepared to believe that our observer only makes one 
mistake in making and registering 10,000 observations.. Discord- 
ances so small as o" gi ought not to be rejected unless we are 
prepared to believe that» on an aTerage, oar observer makes one 
mistake in five observations. It is perhaps impossible to deter- 
mine the absolnte value of n for any class of observations, bnt an 
inspection of the tables shows that the limit of rejection varies 
very slowly for any values of n which would be admissible in 
the case of observationa made by careful and experienced persons. 
A rough value of » is quite sufficient for practical purposes, but 
when once a value of n is admitted, all r^ections are determinate. 
H this theory is correct oar rqection cannot be made, except 
vpen a direct admission of carelessness. 

The following table would give, according to this theMy» the 
limits of rejection for different probable errors with an assiimed 
value of }» s 500 



0'1% 


0-55 


0-4S 


a-2 


0-95 


44 


1*91 


S*8 


3-Sa 


17*6 



or very roughly about five times the probable error. 



Note on the Emplorfmrnt of the T nMe given in the ynrffiml 
Almanac, " showing the Correction required on account of 
Second Differences in finding the Greenwich Time corre- 
sponding to a reduced Lunar Distance" By Capt. Shad well, 
R.N. 

Finding the time corresponding to a reduced lunar distance is 
ejected by the inverse application of the general formula of inter- 
polation 
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whence, transposing and disregarding the second diOerences, we 
have as a first approximation 

and again, as a more correct result, tailing account of tiie MeoDd 
differencea, 

The lunar distances being registered in the ephemeris for 
eveacy three bours^ ^ p» *•* = pr » ^(«) — F = A', the 

partial difference between the given lunar distance and the one 
which next precedes it in the Table j hence we have 

a' 

and in logarithms 

log ^ B log A' + P log a', 

and similarlj 



log - log A' + p log ^o'- t—J- ~ b' y 



The proportional logarithm of a' (the differpncp between the 
consecutive values of the distance) is given in the ephemeris; 
denoting this by Q, and tho difference between it and the one 
which next ioUows it hj A we have 



log / = log a' + Q, 
log<'«.logA'+ {q_^5^^q|^ 



(3) 



in which we should employ an interpolated value of the j i ofior- 
tional logarithm, and iissume that the variation of Q is propor- 
tional to the corresponding change in a', which is very nearly 
true. 

Or again, wholly employing proportional logaritfims, 

piogi - Flog A'- a> \ 
piogi'-PiogA- |ft-i-jE--Aa J, J 

by which first and then l', might be obtained. 

It is usual however in practice only to find the approximate 
interyal lyfrom the abo?e equation, and then to determine the cor- 
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rection i hy aid of a sabsidiarjr table, wMch is obtamed in the 

following manner. 

Sabtractixig the first equation in (3) from the seeond, we hare 

But hy the properties of logarithms, 

f f — t 

log J ■» M — very nearly, 

— ^ being neeessarily a rerj small fraction; M being the 

Modulus of our system of common logarithms 0*454294. 
Hence hj substitution in the above 



M 



whence 

2 X 3" X M 

which glres the correction in units of an hour, or 'expressing it in 
seconds, 

^ ' »*6o5764 

= - !■ (180 - I") [r5«4o64] A Q (s) 

From this formula (5) the table giyen in the NauHeai Al- 
manac and other works* is computed ; the arguments being the 
approximate Inicrviil t expressed in minutes, and iht siffnifieani 
figures of the difference of the proportional logarithms, A Q. 

It is customary, and in accordance with ihe procppts given in 
the Nautical Almanac (Annual Explanation) uii l other works, 
to nse the difference between the two proportional logarithms 
standing opposite to the two distances, which include the given 
distance, aa A Q ; this is equivalent to the employment of the 
second difference, h\ in equation (2), and only takes into account 
the second difierence which follows the function F from which we 
set out, taking no account of the second difference obtained by 
considering the values of the functions which precede it; the 
result is that the time obtained is over-corrected when the pro- 
portional losfarithras are increasing^ and under-corrected when 
they are decreasing^ the second differences having?; in fact been 
assumed as constant when they may really not bo so. 



* Norio, Tible LIV.; Raper, Table, 57, Sec, 
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When there is great irregular! tj of variation in tlie SQCoessiYe 

values of the lunar distances, this circumstance may produce a 
very sensible error in the resulrin:: time. 

This defect can however be remedied in a very simple man- 
ner by employing the formula attributed to Bessel, and using 

the mean second difference ssz LjLf instead of b' as before 

that iA to say, bj dedaclng the correction from the formula 

^ssF + n4f-¥ — - — 



This would be effected in using the table by employing aa the 
argument ** difference of proportional logarithms," not the differ- 
ence between the proportional logarithms standing opposite the 
distances in the ephemeris which include the given distance^ but 
the mean of t^his diflferenoe and the one which precedes it. 

Thus, suppose the given distance for which the time is re- 
quired fell between 9^ and midnight, v'v pboiild use the mean 
difference between the proportional logarithms standing against 
6^ and 9*^, and 9^ and midnight, and so ou, in like cases. 

Example i. Required the Greenwich mean time correspond- 
ing to the Moon's distance from Fomalhaut, 31*^ 42' 57", on Not. 
6, 1864. (fVom the NauHeal Abnanae, 1864, EzplanaUon, 

In this case the s:iven distance falls between the distances in 
the Almanac at IXK and midnight^ the approximate interval is 
found to be i*" 28" 52'. 

The "difference of prop, logs'' at IX^. and midnight is 235, 
from which and the ** approximate intervaV 30"", we get as 
the correction 89* to be subtracted, and finally ib» G.M.T. 
becomes id* 27" 23*. 

A rigorous solution of the example by the formula of interpo- 
lation, using the mca7i second difference b^, gives the G.M.T. 
10'' zy"^ 3i*'5» which differs from the Nautical Almanctc result 
by 8'*5, or a little more than two miles of longitude. 

Again, the " diff. prop, log." at VP. and IX*". is 242, and 
between IX^ and midnight 285, the mean of which is 263. 
Using this as the argument of the table, we get the correction 
81*, which giyes the corresponding G.M.T. 10** 27" 51', agreeing 
with the above result by a rigorous computation. 

Example 2. Required the Greenwich mean time correspond- 
ing to the Moon's distance from PoUnx 1 c;' 2" on February 14, 
1867. (From the Explanation, Nautical AlmanaCy 1867, p. 528.) 

Here the approximate interval comes out i'' 30"" 10*, the dis- 
tance lying between XY^. and XYIIP., and the difference of 
the prop, logs" at those times is 247, from which and the ap- 
proximate interval" i** 30™, the table gives the correction 78* to 
be subtracted, whence finally the G.M.T. becomes i6'» 28" ^tK 

A rigorous solution by the formula of interpolation gives the 
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G.M.T. 16'' 29° 4'* 5, which differs from the Nautical Almanac 
result bj 12*- 5, which is equivalent to three miles of longitude. 

Again, the "diff. prop, logs'* at XV^. and XVIIP. is 247, 
while hetween midnight and XV^ it is 186, hence the medn 
difference is 216. Using this as the argument of the table we 
get the correction 68*, whicii nppHcd to the approximate G.M.T. 
gives finally 16'* zg^ 2* as the corrected time, which result agrees 
much more nearly with that obtained by a rigorous application of 
the formula before mentioned. 

It may possibly be objected that these are extreme cases, and 
^t the cases inyolved will not generally be so large ; this maj 
DO doubt be true, but as the mode of rightly employing the table 
only involves a very simple change of procedure, there seems to 
be DO good reason why it should not be adopted. 

Buiart March »o, 1868. 



OeeuUaliMM of Stan by the Moon, and Phenomena of Jupitei's 
SatelUteMf observed at the Boyal Obtervatoryf Oreenmeh^ 
from January to December^ 1867. 

OeeuUaiione of Stare by the Moon. 



Dayof Obi. 




Hoon'i 


IfMn Solar 




1867. 




Limb. 


Time, 
h at • 


Obaerva 


M«y 6 


(«) 117 Tauri diiapp. 


Bark 


8 3 S«*S 


C. 




117 Tanri, reapp. 


Bright 


8 40 s»*4 


C. 


June 14 


49 Librsc, disapp. 


Dark 


la 31 157 


J.C. 


Nov. 6 


{b) Aquarii, disapp. 


Dark 


10 a8 17*7 


J.C. 


8 


10 Ceti» dinpp. 


Dark 


7 7 «'5 


£. 



(a) Extremely faint : the observatioD doubtful perhaps to a second or two. 

(b) Cloudy. The time noted by the obaerver lies been incnaeed 1^ one 
mimifce. 



Phenomena of Jupiter's Satellites, 



Day of Obt. 






Mean Solar 




1867. 


Sat. 


Phenomena. 


Time. 


ObBcrrer. 


June 14 


III. 


Occii]r. reajij), bisection 


h m 8 
14 27 4 4 


J.C. 


28 


III. 


Eclipse, disappearance 


13 32 46-5 


D. 


July 9 


III. 


(a) Transit, ingress, bisec. 


12 0 11-7 


K. 


10 


IV. 


Eclipse, reappearance 


13 43 zS-6 


£. 


Aug. 10 


III. 


Eclipse, disappearance 


13 37 34*5 


D. 


Sept. 5 


I. 


Occult, disapp. first cont. 


10 41 37*2 


J. C. 




I. 


ff bisection 


10 45 21-9 


J. C. 




I. 


tt last Luul. 


io 45 36 6 


J.C. 


5 


L 


lidipse, reappearance 


13 17 i6-& 


J.C. 
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D&j of Obs. 
IWI7. 

Sept. 6 


Am* 
■•It* 

I. 


nMwnnww. 
TVansit, ingress, bitee. 


Mean Solar 

Tims, 
li m a 

7 58 44"3 


Obterrt 
K. 




I. 


ff %t last eottt. 


t I 3'9 


K. 


«5 


III. 


(d) Oeeult. disapp. fint cont. 


7 17 x*a 


J.C. 




III. 


f* u biaectioa 


7 30 30*6 


J. C. 




III. 


t« If Itit oont* 


7 34 o*o 


J.C. 




11. 


BflUpie, nappearance 


% s8 44'* 


J.C. 




1V« 


Oocnlt. feapp. bteactlon 


9 31 io>9 


J.C. 




IV. 


last oont. 


9 35 *0'3 


J.C. 




IV. 


EdipMt diMppearance 


10 0 ii*a 


J.C. 




IV. 


(p) Eclipse, reappcannoa 


14 »3 S3'» 


J.C. 


so 


I. 


Tranait, ingress, fint oont. 


XX 23 a*o 


H.C. 




I. 


f, bueotion 


IX as 37 


H.C. 




I. 


,t last cont* 


XX a7 4X'3 


H.C. 




L 


Occult, disapp. bisection 


S 39 38*x 


B. 




III. 


Oocnlt. disapp. first cont. 


xo 47 47*8 


L. 




III. 


„ bisection 


xo 30 X7>4 


L. 




III. 


„ ,f last oont. 


xo 5a 17*0 


L. 




II. 


Eclipse, reappearance 


IX 34 49-6 


L. 


Oct X 


II. 


Transit, egress, bisection 


7 96 49-9 


P. 




II. 


,, „ last cont. 


7 29 4*6 


P. 


10 


III. 


Transit, ingress, first cont. 


7 45 33*o 


K. 




III. 


„ bisection 


7 49 7'4 


K. 




III. 


last cont. 


7 5^ 


K. 




IV. 


Transit, ^(iress, bisection 


10 4 54-8 


K. 




IV. 


,, last cont. 


10 10 3*9 


K. 




III. 


Transit, egress, bisection 


11 z6 36*4 


K. 




III. 


la«t cont. 


II 29 40*9 


K. 


17 


11. (d) P'.clipse, rcap|iearance 


S 39 519 


H.C. 


a8 


111. 


Occult, reapp. bisection 


8 21 31*7 


J. C. 




III. 


,, ,, last cont. 


8 23 31-4 


J. C. 




III. 


Eclipse, disappearance 


9 55 56-0 


J. C. 


Nov. 2 


11. 


(e) Transit, egress, biseciion 


6 25 41*8 


J.C. 




II. 


„ „ last cont. 


6 28 4i'3 


J. c. 


6 


I. 


Occult, disapp. bisection 


8 32 14-0 


J.C. 




^* (y*) »» »» cont. 


8 35 13-6 


J.C. 


7 


1. 


Transit, egress, labt cont. 


8 I i8-8 


C. 


g 


I. 


KclipbC, reappearance 


6 38 28-4 


E. 


II 


II. 


Eclipse, reappearance 


S 48 44'8 


C. 


23 


I. 


Transit, egress, first cont. 


6 18 48*6 


c. 




I. 


„ ,, last cont. 


6 so i8'3 


c. 


Dec. 7 


I. {g) Transit, ingress, fint c(mt> 


7 56 3*» 


c. 



a) The image blurred ; the observation uncertain, {h) The image of the 
et very tremulous and difiiiaed. (c) The image very bad. A little onc^tain 
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in eontequenM of the satellite reappearing close to the third satellite. (<f ) Verjr 

uncertain : appeared very near the thirJ satellite, (c) The satellite faint: the 
planet badly detined. (/) The iuia^e of the planet very ill dehued aud tremu- 
fom. {f) The imtge of die planet thtj bed. 

The initials D., E.» C, L.» J.C., K., and H. C.) are those of Mr. Dookin, 
Mr. EUit, Mr. CrUwick, Mr. Lynn, Mr. Cerpenter« Mr. Keradiner, end Mr« 
H. Cupenter. 



A Synop tical Catalogue of known and suspected Binary 
Stars. By G. F. Chambers, F.B.A.S. 

Abont a year and a half ago» an aVIe working astronomer 

whose name is by no means ho well known to the Societj as it 
should be, Mr. A. Brothers, F.R.A.S., of Manchester, presented 
to the Mancliestcr Literary and Philosophical Societj a very 
carefully prepared catalofrue of known and suspected binary stars. 
Extending as it did, witli the introduction, over twenty-seven 
cloaeiy-printed pages, it will readily be inferred that it was of a 
somewhat elaborate character; and such, indeed, was the case, for 
of some of the stars as many as twenty sets of measures by all the 
leading observers were given. 

An abstract of this catalogue, kindly prepared for me at very 
short notice, was afterwftv«U published in my Descriptive AsfrO' 
nomy, but as in the said abstract the places were not brought up 
to auy uniform epoch, and as there were other defects in it which 
it is not worth while to particularise, I decided to take an early 
opportunity of computing all the places for the one epoch of 1 870, 
and of re-writing the catalogue generally, with such textual re- 
vision as seemed necessary to bring it down to the present state 
of our knowledge. With this end in view, I have carefully col- 
lated all recent publications, includinpr especially the valuable 
memoir of Mr. Dawes, just published. — his last legacy to us. 

It dues not occur to me that it is necessary to say much else 
by way of iutroduction. All the data have been selected from 
the latest and most trustworthy sources, and no pains have been 
spared to make the catalogue all that it should be. 

The signs + and — in tlio last two columns indicate, it need 
hardly be said, that the position angle or the distance is increas* 
ing; or diminishing as the case may be. A note of interro<ration 
(?.) denotes probability without certainty, but ± ? means tiiat it 
is wholly impossible, owing to the discordances in the measures, to 
pronounce an opinion one way or the other. 

A star (*) is prefixed to various objects of which I have been 
unable to discover any recent measures. It may therefore be 
taken that new measures of these are much wanted. 
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Notes to Part L 

I. 316 B Cepbei. Epoch of distances 2 $57*5. 
la. %$j 2. F^d. Epodi of distance = 1857*5. 

51 Libra. Perhaps the measures of A C ought rather to be put in Part II., 
tile reality of a change not being assured. There is some confusion in the desig> 
nation of tbis star: Brothers at the instigation of Dawes terms it ^ Scorpii, as 
also did Smyth, but in retaining the apj^llation " 51 lAbrs " I have followed 
tiie better supported mage. 

5910 B.A.C. Ophiuchi. S( i rV,i «rives, as measures of Position angles, W. 
Struve, 1830, 323^; Madler, 1S43, 166^; and himself, 1858, 325°, and binUat 
Soulier havuig made a mistake of i8o^ 

IHves gifes Stnm aa above ; mukj by bimeelf aU abaoft i6o^ and Midler 
1854, 150°. 

The true explanation would seem to be that diiferent observers had treated, 
some one and aome the other star as A. The magnitudes of tiie componente 
being nearly or quite identica], this is not matter for much surpri -:. 

2708 Z. Cygni. A diminution of 20^ in the angle of position in thirty years, 
1813-53, is clearly established $ bnt the change in the other element is far more 
marked. The distance has, in like period, increased from 9"*5 to x6''*o an 
amonnt which is very noticeable by reason of its magnitude. 

Note to Part IL 

2760 2. Cygni. In the twenty-six years, 1825-51, the position remained ab* 
•olntely identical, but the distance diminished with extreme regulari^ firom 
H'3"to lo'^. 



On some Markings seen on Venus, By John Brow^ning, Esq. 

On the afternoon of the 14th of March I had been watdung 
gome Sun-spots with Mr. Barnes' lo)-inch silrerecl-glass reflector. 
The Son being obscured by some trees, abont 5 o'clock I set 

Venus off on the circles, and found definition better than usual. 
Kriowing the exact direction in which to look, I now saw that tlie 
planet was visible to the naked eye. Returning to the telescope, 
I saw a long gradation of light from the terminator, and the 
extreme edge appeared unsymmetrical. Regarding the planet 
more attentively, I perceived a fkint mottling which extended 
inwards from the terminator across more than one-third of the 
yisible disk. These markings caused the planet to look some- 
thing like the Moon, when it is seen faintlj with a low power, in 
a small aperture, through a mist. 

The drawing wliich I have now the honour to exhibit before 
the Society represents the appearance I have described as nearly 

I have been able to portray it ; but it should be viewed by 
obliqoe light, and held at some distance from the eye. 

The northern horn of the pUnet is somewhat bulged near the 
tefmination, and then blunted just at the extremity. This I hi^ve 
mnce been able to verify. 
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A white spot will be noticed near the edge of the disk, op- 
posite the terminator. This was probably caused by a cloud, 
such as I have often seen on Mars ; where, when they are near the 
edge of the disk, they rival the ice-caps in brilliant whiteness. 

On a subsequent occasion, when obserring Venue wilb mj 
own I2j(-in. silyered-glaas reflector, I found the air even steadier 
than on the evening that I made the drawing. I had steady 
definition with whole aperturd, and power 400 ; yet I could not 
perceive any markings on the disk. From this I conclude that 
the visibility of the markings depends on some peculiar condition 
of the planet's atmosphere. 

I think I am justified in saying that Venus is better shown by 
a good re II ec tor than by an achromatic. I do not say this only 
because I see it myself better ; but because, at different times, I 
have been told by Messrs. Do I« Rue, Le Suer, and With, who 
all used reflectors, that they have made out markings on the 
disk of the planet, while the late lamented Mr. Dawes could never 
see any markings with an achromatic. 

A reflector of large aperture used with a sinn^le surface re- 
flecting eye-piece, drives, I believe, the best definition at present 
obtainable of this ditiicult object* 

I propose to use such an arrangement constantly for the next 
few months, and trust I may be enabled to bring some more 
definite results before the Society. 



On the Lustre of Venue* By C. H. Weston, Esq. 

Sir John Herschel, in his OuJ&ines of Astironxmy (Art. 467]^ 
remarks that Veimte appears occasionally in the western sky 
« after sunset with dazzling lustre, and in favourable circum- 
stances may be observed to cast a pretty strong shadow; and adds 
in a note, that such " must be thrown upon a white ground." 

On the 1 5th inst. the sky was; very clear, but subject to occa- 
sional local condensations. Strms, Orion, and Venus came out 
with striking brilliancy ; for the humid state of the atmosphere, 
SO long as it remsAned transparent, necessarily produced great 
optical exaggeration of the heavenly bodies. 

About 8 o'clock p.m. when Venue was in the north-westerly 
part of the sky, and myself and others were passing along a wall 
at right angles with the planet, we were struck with the shadows 
of all the figures projected on the wall by the vivid light which 
Venus then exhibited. I directed especial attenlton to the fact as 
one of not very usual occurrence ; and the nioxe worthy uf note 
because the wall possessed neither whiteness nor smoothness of 
surface. It was built of rough stone containing much iron, which 
had given to it by long exposure a decidedly ferruginous brown 
cobur, and its face was also very uneven. Ab the pillars of the 
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gateway consisted of worked Bath stone with level surftoesi I 
was desirous of testing more carefully the shadovre thrown upon 
them, and here I could detect the shadow of my walkinpr-stick, 
although even the worked stone was turned to a brownish white 
by atmospheric influence. 

Of course, iu the present instance, the relative position of the 
wall and the planet <»ifered great advantages for the perception 
of shadows. Had they been at a consi&raUe angle to eaeh 
other, the delieate shadows would have been east too far from 
the figures to have attracted notice, and the defining outlines of 
such would also have been less marked. 

The wall and the gate pillars were in a clear atmosphere^ on 
an elevation about 740 feet above the mean sea-level. 

That shadows should liave been cast by Venus in her present 
optical position is the more remarkable because she will not 
attain her greatest brilliancy (before her inferior conjunction) 
nntil 901 Jane. 

How decided therefore (under similar fitvonrable conditions) 
would these shadows have been, had they been cast by Venms in 

the greatest brilliancy of her eastern elongation upon a smootfk 
and whitewashed wall, as suggested by Sir John Herschel. 

Bml^gh Oitenatoryy Lansdowne (s^uve) JBflfA, 
March x^, 1868. 



Description of Zenith Telescope of U. 8» CooU Survey, 

By G. Diu idoOii, Esq. 

{Bthrocttfnm two Leiterf to Prof. Piazzi Smyth, Astronomer Boy al for 

Scotland.) 

When I had the pleasure of visiting you in Iviinburgh last 
June, I promised to send you a drawing of one ot our improved 
Zenith Telescopes, for the determination of the latitnde. 

I had not forgotten it, bat it has beei^ impossible to have the 
drawing made, on account of the great pressnre of business con- 
sequent upon I>r. Bache's illness. 

I inclose you a drawing that is at least effective, if not very 
artistic, and at the same time give a short description of the 
instrument and methods of observing, with the formuhe for the 
reduction of the observed results. 

The instrument was iirst devised by Capt. Andrew Talcott, 
of the U.S. Corps of Engineers, to practically carry oat the prin- 
eiple based upon the proposition tha<^ when the meridian senith 
distances of two stars, at their upper culmination (one being 
north and one south of the zenith) are equal, the colatitude is 
the mean of their north polar distances. It is, therefore, neces- 
sary, to avoid arc readings, that the tolosrope, when pointed to 
any zenith distance, should be capable of l>eing revolved on a 
vertical aids. And as two stars could rarely be found having 

0 
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the aame meridional zenith distance^ those are selected in pairs 
(N. and S.), which culminate within r few minutes of time and 
within twenty minutes (of arc) of zenith distance of each other, 
and the ditference of meridional zenith distance is measured by a 
micrometer, and changes of verticality by a delicate level. 

.Many improTemente have been made by officers of the Coaat 
Survey, where its valae was at once appreciated; and its latest 
form is that proposed by the late B. H. FannUeroy, Esq., of 
the Coast Survey, whereby stars in the zenith can be observed, 
and transit observations also made for time witb the requisite 
accuracy. 

The drawing gives a fair idea of the instrument with the 
latest improvements. The telescope is usually about 45 inches 
focal length ; objcct-gla^s jf inches diameter ; magnifying power 
used ^tHMit 100, by whieh we obtain nearly all the stars in the 
B.A.C. 

Stops are clamped on the azimuth circle to denote when the 
instrument is on the meridian N. and S* The telescope is set to 

the nearest minute of the apparent mean zenith distance of the 
two stars J the star bisected at culminfition by micrometer line, 
and micrometer and level read. Telescope revolved 180°, and 
second star observed iu precisely the same manner. We allow 
five minutes between stars, and seven minujtes between pairs. 

All accuracy depends upon the delicacy of the level and 
micrometer, and these have been particularly studied, and their 
values very minutely determined. 

Our resultB show that one observation (N. and S.) is as good 
as the average pkoe- of the B.A C But I cannot entor into too 
much detail, and will merely rr icr you to a very full article on 
the subject in Chauvenet's Sp/itrical and Practical Astronomy^ 
pp. 1350, published here in Philadelphia. 

[Here follow certain formnbB for reductioD, &e. extracted by 
the writer from his manuscript investigations and instructions.] 

Germantownt Pa., U.S. A., 
Nw, 17, 1865. 

About the matter of the Zenith Telescope, you are perfectly at 
liberty to use anything I have written or write to you about it ; 
and I have interested myself in the matter since receivinj? your 
note, 60 that I hope to receive in two or three weeks an engi aving 
of the instrument from the groundwork of what I sent you. I 
have written to Flrof. Benjamin Peirce, Superintendent U. S. C. Sw, 
upon the sulgect, and he authorises me to say that if you, or any 
parties, desire a Zenith Telescope constructed, he will have the 
work upon it superintended by a Coast Survey officer, and will 
specially see that the "improvements" of tlie instrument, as 
developed in field operations, are specially attended to, and 
adopted. I have inquired of the maker who constructs ail ours, 
and liave £rom him the following reply 
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Zenith Telescope of 30-mch focal length 850 dollars, 
ti »» 3^ If f» 95° 11 

« ft 45 tf ft ff 

He has one of 5 1 inches focal length, which he will sell at the 
price ibr making a 45-iiich. The alwve rates are in the U.S. 
legal tender ennrencj. 

After using the 45>inch ieleaeopeB for years, I am constrained 
to saj that their weight oppresses me on mountain duty, and I 
prefer one of the smaller. I will obtain for you some of the 
results obtained by a 30-inch. In the meantime I think a 36-inch 
telescope would be the best under all circumstances. The over- 
seeing of the making of the instrument by the Coast Survey 
would, of coorse, he grataitoiis. 

When I send 70a the engraving, I will try to add a copy of 
all the formulas, &c., lest I overlooked anything in my former 
description, which was hurriedly drawn up. In latitude ob- 
servations I have no hesitation in saying, after twenty-two years' 
practical experience in using prime vertical transits, vertical 
circles, and Airy's zenith sector, that the zenith telescope of the 
Coast Survey stands far above them. The elaborate discussion 
of the results obtained by all the difforent methods has developed 
the same conclusion. 

In such work as I have been engaged in upon the Alaska 
Coast, and expect still further to carry forward, I am evolving an 
instrument to combine the properties of the portable transit and 
zenith telescope. I inclose you an engraving of the Coast Survey 
portable transit, witli telescope of 36 inches focus. The broad 
idea covering my proposed instrument is to have a double hori- 
zontal frame^ or one beneath that of the transit ; one revolying 
upon the other with a short central vertical hollow axis. When 
to be used as a transit, the two horisontal frames are securely 
clamped together : wlien to be used as a zenith telescope, these 
screws are undamped, and the instrument will revolve in azimuth, 
with stops on each si<lt\, to which the upper part is brought, to 
make the telescope play in, or very near, the plane of the meri- 
dian. This instrument will idso be very useful in determining 
the admnth of a mark by ciieum-elongaftion of a dose polar 
star. This is necessary in our geographical reconnaissance of a 
coast where bad weather may close upon the observer when 
changini]^ hi? trnnsit and setting up a zenith telescope. I put my 
transit in tlie mon'dian rrenerally in less than hours; observed 
eight or ten iransits for time and instrumental corrections ; then 
obtain ten pairs of zenith telescope stars for latitude, which 
usually has a probable error tji less than o'**2. The instruments 
are generally removed by one or two o'clock a.h.| and the vessel 
at another station 50 or 60 miles off during the day, and ready 
for another set of observations at night. 

Where fhp latitude is required for a main triangulation sta- 
tion, the zenith telescope observations embrace about five ob- 
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servations upon as many diilerent nights (i.e. one observation 
per night) upon thirty pairs of stars. Of course this supposes 
that the places of the stars are well determined. We use the 
B.A.C* 88 a Add hms, and after the stars are selected for 
work, the corrections to their B.A.C. places are used in the 
computations. 

GerrnantowHt Pu., U. S. A*t 
Fiednuay ti, 1868. 



ObservaHimu of ike lAmar Crater lAmU, 
By the Rev. T, W. Webb. 

The very nnfayoorable weather which we ha^e hsd for a long 
time has prevented me from turning to much account the very 
superior defining power of the 9 j -inch silvered speculum by Mr. 

With, now in my popsf««ior» ; bnt T havf> had a few views of the 
spot Linne, in addition to one which was made known at an 
early period, and the most satisfactory of these I beg permission 
to communicate to the Society, in the hope that they may be 
receiTed as a slight addition to the evidence which is being accu- 
mulated as to the nature of this mysterious object. 

1867, Nov. i7<' iS** 30". Power about 170. Definition very 
fine, though a little fiuttering. At, or very near, Linnk^ a 
minute, white, not especially brilliant speck stands exactly on a 
dark Lrrey terminator, quite insulated, and not surrounded by any 
white cloud. It is impossible to say whether it is Linne, but 
from comparison with Lohrmann I believe it to be so. 

1867, Dec. i8''45™. Power 170. Air very fluttering and 
oft^ clouded. Terminator through W. wall of Manrolyeue and 
Aristoieles; a very little beyond jffMte/. 

Linne an inconspicuous object ; the white cloud has become 
very faint, and is ill bounded ; at its E. edge is a small speck of 
gren ter brightnefis^ apparently a minute hill ; but definition is too 
unsteady. 

The preceding observations were in waning illumination, as 
the dates will show. In the next it was enlightened the opposite 
way. 

1868, Jsn. i*^ 30". Power about 212. Air very steady, 
but constant clouds of yarying thickness. Terminator through 

the pass between Caucasus and the Apennines; the E. edge of 
the Mare Sereniiatis next Apennines is, however, still in shade. 

Linne. A very hasty view -earned to show a crater of several 
seconds in diameter, with a shallow white interior, and a very 
narrow shadow on the W. side ; but the doud became too thick 
before it could be Terified. It may have been about the sise 
represented by Lohrmann. 

The next observation was two days only before full. 

1868, Jan. 7<* ^ 30*°. Power 170. Sharps but fluttering, and 
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very frequently clouded. Terminator tusectiog Seieucut, and half 
its own breadth beyond rhoeijlides. 

Limit neither so large nor so bright as Posidonius y. Each, 
hat most certainlj LmnSf seems to have a minote brighter spot in 
the ceDlre. 

The next two were in the wane. 

1868, Jan. i4<> 19^ 15*". Power 170. Sharp and clear, but 

often obscured by rloud. Terminator through W. edpe of Ct/ril^ 
lu5 SLT\d Catharina, :iiid llic Serpentine Ridge of JT/. Sercnitatis. 

lAime. A vvliiLe sput, not very large or bright, with sometbing 
brighter in its centre, not very readily seen. It was a little E. of 
the centre, and looked, as far as X could judge, like a very small 
white hilL 

1 8^8, Jan. 1 5*' icf" 20'°. Power 1 1 o. Generally thkk haee ; 
often cloud ; bad definition in a few olear intervals. Terminator 
about two-thirds diameter of Autoh/cus beyond Linne. 

Lmne. I was for a long time deceived by mistaking for this 
object Linni B, which was a little beyond the terminator ; and it 
was not till I had examined the map that I perceived my error: 
it had then become cloudy, and had it continued so, I should liaye 
believed that nothing had been visible on the site of Linne 
except some grey moonds s bat fbrtnaately a clear interval of a 

minutes enabled me to xopeat the observation ; when I found 
in the right position a very small white spot, very much smaller 
than the white cloud, of which there was not a trace ; though 
distinctly defined upon the dark grey surrounding level ii was by 
no means a bright object. It was, I think, elongated iS. and S., 
and had the aspect of a hill, but perhaps more from prepossession 
than any real evidence, for under present definition It was im- 
possible to be certain of any shadow on the W. side. A winding 
grey ridge passed from S. to N. between it and the terminator, 
which it touched K.W. of Linncy and then returned in a less 
connected form towards The white hill was so far from it, 
that I question whether the cloudy patch, if visible, would do 
more than reach the foot of the ridge. 

The last observation was in increasing illumination, 2^ after 
first quarter. 

1868, Feb. 3*^ ^^ 1$^. Power 212. Sharps but unsteady de- 
finition. Terminator two-thirds across ^mtit IHdim^ of which 
tlie whole border is enlightened. 

Lin7}f is decidedly loss bright than Posidonius y. I some- 
times iancied I mw a trace of the shadow of the W. side of a low 
rintr, as large as iliat drawn in the map; but my impression was 
faint, and while writing subsequently I feel less certain about it 
than I could wish. . 

10^ gom II b i^m^ Definition has become unusually beau- 
tiful, though not perfectly steady, and clouds frequently inter- 
rupt the observation. Sinus Iridum all enlightened, but E. 
part in heavy penumbra. Linne at best momenta, — in fact 
usually, is very distinctly seen as a minute deep crater with black 
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interior sba4oir and bright ring: once or twice I even fancied I 
oonld see part of the bottom in bright illumination ; but of this I 

could not be certain. It lies in the centre of the white cloud, of 
which it occupies ^ or I thought it bore about the same 

proportion to the neighbouring crater Linne A, but I did not at 
the time niRke fi direct comparison of the cloud and this crater. 
It was, I think, about the size of the minute crater n. f, the N. 
end of the straight wallj and could not have exceeded, — probably 
did not attain, — i" in interior diameter. It was seen, but not so 
well, with a power of 450 ; the eye-piece, bowever^ was not quite 
equal to the other (a microscopic doublet of admirable sharpness), 
. and the air might have changed. 

This last observation is sufRciently remarkable, from the evi- 
dence afforded by the distinct black shadow, of the extraordinary 
depth and steepness of the cratci-, ab ove which the sun could not 
have been elevated much less than 50^, 

Hardwick Farsonage, Feb. 8, 186S. 



The Lunar Crater UmU. Bj Edward Crossley, Esq. 

On Monday evening, March 30th, 1868, I had an excellent 
opportunity of yiewing Linri^. Age 6*6 days ; aperture 9 J re- 
fractor. Equatoreal by Cooke. 

With low powers the shadow of the central eminence was 
easily seen. With 240 it was plainly resolved into a small 
crater, nnd with 470 the crater was brought out into as strong 
relief as any of the other craters on the Mare ^erenitatis* It ap- 
pears to be about a mile in diameter. 

The obscuration round the crater is very much subdued to 
what it was last year, and appears drcular, and somewhat dished, 
but badly defined at the edges. 

In October 1 867^ the Moon waning, with the terminator on 
Bessel, and with the same power and aperture, I could only make 
out the shadow of an eminence in the centre of Linne. 

On the Tuesday evening, March 31st, 1868, though the Moon 
was a day older, the central crater was quite an easy object. ' 

Halifax, AprU Mf, 1S6S. 



The Lunar Crater Linne, By Capt. Noble. 

The nigiht of Monday, the 3otb of March ult., being peculiarly 
fine, I occupied myself from 8i> 20" to 9^ L.M.T. in the examina- 
• tion oiLinnceus; employing powers of I54.and 255 in my 4*2-inch 

Equatoreal for that purpose. 

The d(HaiI wa-^ even better and more sharply seen than on the 
3d ot iaiit Ji^ovember, and the outline of the, wall of the crater 
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was exceedingly plain. The west and son tli -west portions of this 
wall cast a distinct shadow in tlie interior : no such 8hado\^ , how- 
erary was projected bj the east wall on the surrounding Mare, 
Hence it is evident that, shallow as is the western half of the 
ling, the eastern is shallower stilL I eould see nothing of the 
minute crater. The Moon's age at the mean epoch of tiiis 
ohservation was 6*56 days. 

At ii** 10™ L.M.T. I returned to my scrutiny of Linnesus, 
The shadow of the western wall had disappeared, and it was only 
by sustained attention that LinntBus could be bkhIc out as a crater 
at all. A cursory glance showed it as a nebulous spot. The 
Moon set about 20 minutes after midnight^ but I am persuaded 
from what I saw, that Terjr shortly afterwarda nothing but the 
well-known ha^, ill-defined pateh ean have occupied the place 
of Liniunu, in every locality where the Moon was iU)ove the 
horizon. 

forest Lodge f Mares/ieldf SuueXy 
m JprU, sS6S. 



Proposal for a new Star Atlas. 
By K. A. Proctor, B.A. 

It appears to me that a series of star-maps fulfilling the fol- 
lowing conditions would form a desirable addition to scientific 

libraries : — 

The scries should consist of 

I. A moderate number of maps, 
II. Not too large for convenient use, 
in. XTnifonn in sisse and shape, 
IV. On the scale of an 18-inch globe (at least), 
V. With little distortion, and 
VI. With little variation of scale or area, 
YII. On a central projection or construction uniform for 
each map; and 

yul. Exhibiting satisfactorily the connection between the 
different maps of the series. 
A little consideration will show that all these conditions are 
important, and some of them essential for eharts intended to 
occupy a space midway between popular maps and such charts as 
ArgeLander's. Accordingly it would not suffice merely to in- 
crease the scale of any extant popular maps. The effect of such 
a process is seen in the large maps of the Society for the Diffusion 
of Useful Knowledge, which are not only too unwieldy for con- 
Tcnicnt use, but represent small star-groups with preposterous 
distortion. In fact, the gnomonic projection, which has valuable 
properties for popular maps, seems wholly unsuited for maps of a 
higher class, llie astronomer seekmg to master the oodSgura" 
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tion of small star-groups, the depths within which he proposes to 
explore, requires more efficient aids than "straight-line point- 
ing," which may co-exUt (m every matfaematiciaii knows) with 
the most egregioas distortion and soale-variation. 

The stereographic projeetion is far superior to the gnomonic 
for such purposes as we are now considering. But there is a 
somewhftt rfipif] scale-variation in this projection, which is likely 
to prove misleading. It will be found difficult to propose any 
plan for stereographic maps in which the variation of scale and 
area would be nearly so small as in the construction I am about 
to propose. 

My plan is to divide the sphere into twelve n»herical penta- 
gons, the centres of which would be the angntar points of a 
dodecahedron inscribed within the sphere. The poles of the 

sphere should be the centres of two of the pentagons. 

It will be observed that this mode of dividing the sphere is 
that adopted in my gnomonic star-maps. But, instead of the 
gnomonic projection I propose the use of the equi-distant con- 
struction ; and I suggest, also, that the small circles surrounding 
each spherical pentagon should be made the boundaries of the 
twelve maps. 

The scale-Tariation in the above arrangement would be ex- 
ceedingly small: it would clearly be represented l)y the ratio of 
the spherical radius to the true radius of the small circle bound- 
ing each map; t.0. by the ratio 

aia 37** az' 3S j . arc 37° ai' 38"*5 

or 

40 : 43 

very nearly. This ratio would also represent the variation of 
area. 

I send with this the half of a polar and the half of an equa- 
torial map, on the scale of an i8*inch globe, divided to every 
degree of arc. The equatorial map was drawn as follows : the 
position of the point of intersection of every fifth circle of right 
ascension with every fifth declination-parallel was calculated by 
the usual spherical formulae, and marked down, accordingly, in 
the map. 

Of the ten equatorial maps, only two would have their dark 
cirelefl of B.A. in the position shown in the half-map. In all 
other respects the lines of B.A. and declination would be alike in 
the ten equatorial maps* 

Maps on this scale might contain all the 8377 stars of the 
B. A. catalogue, and at least 2000 nebula. I would suggest the 
reduction ot star-places to the year 1880 as in my star -maps. 
Perhaps, also, the introduction of the heliocentric orbits of the 
planets would maku the scries more useful. 

The connexion of the maps would be sufficiently indicated by 
the overlapping segments; or, my gncnnonic maps might be used 
as indez-idates. 
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Tlie bouudai'ies of the consteUatioos would Ixave to be iatro- 
daoed, but I think tbo oonateUfttion-flgafiM thonU be ondttod. 
They would dtsflgm % aeieiitifte atlee. If my sioill maps were 
used as suggested, aU that would be xeqnired in this way woold 
be aopplied. 

The arldition of duplicate maps showin? the ataia onlj OH a 
black, back-ground would, I think, be desir^tbie. 

The loDgitudo and latitude lines would not be required, as 
every observer is, doubtless, familiar witli the processes for re- 
ducing R.A. and declination to longitude and latitude, and vice 
vers&. 

I would eoggest also the addition of a short line at the inter- 
sections of every fifth meridian and paiallel,— -auch line indicat* 

iiig, by its length and direction, the amount and direction of the 
processional change for loo years (say) at that point of the celes- 
tial sphere. 

The labour of drawing the meridians for each map could be 
saved by instructing the engraver to draw the meridians and 
paralleU of one polar and one equatorial map ; and to take a 
sufficient number of impressions of these on dfy paper (to avoid' 

shrinkage). On these impressions the stars and constellation* 
boundaries could then be drawn in by whoever undertook the 
construction of the maps. 

The reduction of star-phices to 1 880 (to tlic (Ic^ree of accu- 
racy required) would not take long. In ray Handbook of the 
Stars there are the reduced places of 1500 stars extracted from 
the B. A. Catalogue. It may be noticed that the reduction is 
simplified when it is made for thirty years, since we have only 
to halve the correction in teconds and estimate the result as 



The Annoh of the Astronomical ObservtUory qf Harvard 
College^ published up to this date, are — 

Vol. I. Part I. History and Description of the ObservatOTy; 

Vol. 1. Part II. Zone Catalogue of 5500 Stars ; 

Vol. IL Fart L Observations of the Planet Saium; 

Vol. IIL Account of the Great Comet <^ 1858 1 

VoL IV. Part I. Catalogue of Polar and Clock Stars. There is 
now published, 1 867 ; 

VoU II. Part II. containing the Second Series of Zone Ob» 
servations, of which the first series is continued ; 

Vol. II. Parts II. Ill and IV. are yet unpublished ; and 

Vol. V. entitled Observationd upon the Great Nebula of Orion 
by the late G. P. Bond, Direetor of the Observatorv of 
Harvard College^ edited by Truman Henry Saflord, 
Director of the Dearborn Observatozy of Cfaicagov In- 
trod. pp. viiL to zxvi^ text pp. i to 189. 

The observations given in the volume were commenced by 
Prof. G. P. Bond in the year 1S57. During that winter and the 
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next spring they were continued so far that most of the stars 
between the limits of the R.A. of the catalogue contained in the 
work, and within zo' of DecL of the trapezium were already ob- 
served. Owing; bowerer, to the apparition of Donati's Comet (and 
also partly to the decease of Prof. W. C. Bond in 1 859), the wonc of 
reduction was discontinued, and suffered an interruption of some 
years. But as soon as vol. iii. was finished, Prof. G. P. Bond 
returned to the nebula of Orion, and from that time until his 
death in 1865, devoted much of his time and of his gradually 
failing strength to that object. 

The work was left unfinished at the author's death, and the 
completion as far as possible, and publication, were left to the 
editor. It was, tiierefore, necessary for him to complete those 
portions which were so far advanced that the form which Prof. 
Bond desired to give them could be recognised, and for the 
remainder to give as far as possible the original observations as 
they stood in the records of the Observatory, with the amount of 
reduction necessary for astronomers to derive as much advantage 
as possible from them. 

The charts and engraving executed by Mr. Watts under tiie 
author's personal saperrision are af^nded' to tiie engraving of 
the nebula not completed in 1 864, and the edition of it printed* 

A drawing by Prof. W. C. Bond, from which an engraving was 
made for vol. iii. new series, Mem. American Acadetm/, was 
given to Mr. Watts to re-engrave, as the original engraving did 
not appear sufficiently accurate, and the differences between the 
two are of some importance in respect to controverted points* 
It was* however, found an extremely difficult task to reproduce 
the original drawing. 



The following elements calculated by Dr. Tieljen are given 
Aai, Naeh. No. 1B63. 



Elements of Minor Planets @ and (g). 



1S67, Nov. sS'o, Boliii M.T. 



1668, Veb. xro, fiwlin M.T* 





log a 



8 5 *7*o 
5 zo x8*6 

0*500208 



^ =^44 so 50-3^ 
t = la 51 6*5 
f = 8 3* 13*3 



log « s o'4^7<>37 
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Pago X54, for H. C. Kmj, Esq. read the Btv. H. Cooper Ke^. 
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Occttkations visible in the Month of August, 1 868, at Madras^ 
and along the Shadma Path of the Total Eclipse of the Sun 
in India. £7 C. Kagoonatha Chary, First Assistant at the 
Madras Observatory. 

{Communicaied hy N. JR. Pogsotif Government Attronomer at Madras.') 

Jsk consideration of the importance attached to the coming 
great Solar Eclipse of August next in the Indian Peninsula, and 
of the interest evinced by Her Majesty's Government and by 
scientific Societies to secure observations calculated to throw 
light upon the physical constitution of the Sun, I have taken the 
liberty of oi»iimuiiicatuig the prediction of certain occultations 
which will, I tro8f» be deemed wortiiy of insertion in the Mon^fy 
NoUees of ihe Society. 

It may not be out of place here to mention that approximate 
calculations for twelve stations on the central line have been 
made by me, and that two insips, showing respectively the track 
of the Moon's shadow across India, and the positions ot such stars 
and planets as wiii most probably be visible to the naked eye, 
have been prepared in conformity therewith. My results, toge- 
ther with a popular description of the usual phenomena of a total 
eclipse by N. B. Pogson, Esq., Government Astronomer, have 
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been published in the ^ladras Almanac of the Mnle Asylum Prcss^ 
and seven spare col^ie^ tlio same, in pamphlet ibrm, are here- 
with forwarded for distribution, and review in the R,A.S. 
Monthly Notices, 

As it 28 intended that several eompetent obserrers shall be 
stationed in different localities along the central line in the Indian 
Peninsula to secure noteworthy observations of this great phe- 
nomenon, and as it is also probable that these observers may have 
to remain in their plRoes some days prior and snbisoqiient to the 
date of the occurrence of the eclipse, to aecerluin their geogra- 
phical positions, &c., it occurred to me that, by means of corre- 
sponding observations of the occultations of stars by the Moon at 
the Madras Observatory, as weU as at the different places in the 
traek of the shadow at which the eclipse may have been leeorded, 
the terrestrial longitudes of such stations might be pretty acen* 
lately determined. 

In the hope that such preliminary calculations may prove 
useful, I have selected such stars only us can be easily observed ; 
and these, twelve in number, will suffer occultation in the month 
of August, and will be equally visible at Mfidras and throughout 
the shadow line. The times of disappearance, reappearance, and 
the points of contact for these stars, are computed for three equi- 
distant places on the centre Una; one on the western coast near 
Viziadroog, another in the middle near Muktull, and the third on 
the eastern coast near Masulipatam. As the shadow crosses 
India nearly along the same parallel of latitude, the variations in 
time, &c., for the intermediate stations will only be aflected by 
the difierence of longitude, and such variations I have therefore 
given, both for disappearance and reappearance, for each occulta- 
tion computed. They will enable observers to ascertain easily 
and approximately the times and points of contact for all inter- 
mediate stations. 

The tabulated results have been obtained exclusively by the 
aid of the slide-rule. They are not likely to be uncertain by 
more than half a minute in time, or a degree in the angular pointa 
of contact. 

For the Madras Observatory. 
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Dteppoanmoe. BnppeanuiM. 
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For East Longitude 73° 30' and North Latitado 16'' 35'. 
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Valuations tor one Degree of East Longitude, to obtain the times 
and points of contact in the neighbourhood of the three above- 
mentioned Geographical Positions. 
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A Catalogue of Spectra of Bed Stare, Bj Father A. Secchi. 

In a letter addressed to Admiral Manners, President of the 
Society, Father Secchi writes : — 

X send you, according to mj last letter, a part of the Catalogue 
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of Red Stars, examioed with tlie spectroscope. Its construction 
has been improved by using only cylindrical lenses for the eye- 
piece, which has been made by M. Merz, and works admirably 
well. Yott will see that there is a new type of stars (the 
iburth) which is described in my Memoir in the Soe. ItatianOy 
plate ii. fig. 7. I hare already found several of that kind, so that 
it deserves to be characterised as a particular type. This classi- 
fication i? very curious indeed. I am, however, surprised to see 
some zones always at the same places ; so that there is a great 
cosmical law which is about to come forth ; but, for the present, 
we must wait until the review of all the stars has been accom- 
nHahed. You see^ however, that Uie red stars make quite a family 
by themselYes, which is yery distinct. 

'* I have examined (yesterday") the spectmmof Brorsen's Comet, 
although it was a little hazy and low. I have found it discon- 
tinuous, with a very bright and large zone in the green, and two 
narrower, but bright, also in the yellow and red, and a sufficiently 
strong zone in the blue. I hope to be able to send a drawing of 
it, but I must wait for better sky. 



A Catalogue €f Spectra of Med Stars* 

The Numbers are those of the Catalogue of M. Schej oiler up, pub- 
lished in (lie Astr. Nach.^ and in Mr. Chambers* Astronomy. The 
position his own, without further correction. In explana- 
tion of the deseriptioD, I say that ist fype is 8mu9 me « Lyrce; 
2d type of yellow stars is Pollux and the Sun ; the 3d type is 
«e Orionist u, ffereuUt; the fourth type is Lai, H. C. No. 12561, 
described in my memoir printed in the Soe, Italiana. In a 
second communication I will give the rest, since some want veri- 
fication, although they have been observed. The indication 
figured is relative to the figures (coloured) which are at the 
Observatory. I have used the word column to indicate the large 
divisions in shape of pillars, which is characteristic to the third 
type in « ffereulie, &c. 
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Type of mLtto even in tiie nioimum. 
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I aod Colour 
<Sph's flpMtemB.) 



Weak sp. with : 

Yellow ; 8p. continiioiu. 

Sp. cont.; near it is another 3fc with ; 

Pale red ; sp. itriated, but without a<nie8. 

Ydttow orange : ip. witfi light aonea. 

Yellow red} sp. striated, without zones. 

Very red colour, and its speetram shows 
not only lines, but even traces of zone, 
and oolamns. It was not so last year 
when the star was not to red. In the 
preen are the foar charaeteristic lines of 
« Ononis. 

A superb object ; a spectrum of the 4th 
type, divided in three columns, yellow, 
green, bluei figured. 

Pale red; sp. with 3 xones, as the pre*. 

ceding one ; 4th type. 

Magnificent objec^ ; i^ is completely re- 
solvable iu columns and lines, like 
m Ononis. 

Psle rose; lines very distinct, without eo- 

lumns. 

Pale ; lines of the 3d type. 
Yellow golden; uniform 
Spectrum unifonn. 
Spectrum unilisffm* 

Vivid red ; sp. made of three bundles of 

zones ; red and yellow very vivid; green 

very large; violet; figured. 

Weak, with lines ; feeble. 

Gold yellow, <1pi p ; strong magnesium line; 
spectrum almost uniform in the rest ; 
^pe of the yellow stats. 

Magnifiemt object, exactly like « Oiionis ; 
completely resolvable into lines; it is 
m Ononis in miniature ; orange red. 

Specfarum with bands in the gyeeu. 

Small; nothing particular. 

66 5 47*6 + 7 S3 I var. This star is more red this year than the 
« Ononis last; the spectrum is divided into co- 

lumns, but the striee do not correspond 
in the red with the shades of the co- 
lumns. The lines of the hydrogen are 
▼ery visible. In the green the lines are 
very distinct. A new figure made, wbicli 
agrees with that of the preceding yeers. 

^7 5 49*6 445 55 5 Gk>ld ydlow ; very fine star ; the spectrum 

is completely resolvable, like o Cctii 
splendid object. 
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the interval of the columns the apaeea 

are perfectly black, so th?!^ it gave a 
most UiiK;ontinuuus spectrum ; very cu- 

' rious. In the green it is resolvable. 
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Of the 4th type, very neat and luminous ; 
it has two br^ht sones in the ydlow, a 
very fine green and weak blue, separated 
by intervals. Figored. Colour, orange 

yellow. 
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yellow and green; the rest is too weak. 


137 


to 52-6 


-15 36 




Clear red; type of m Ortonii; well atriated. 


• 




bnt weak zones. 




10 53-7 


-17 34 


8 


Small, and nothing interesting. 




12 xo*9 


33 5» 


4l 


Gold yellow ; the spectrum is like Capella* 




with fine lines; the lines F and k are 



very neat. 

Digitized by Google 



200 Mr» Abbot, an the VaruibUUif of n Argus and Nebula, 



No. of 

8oh^. RA. Ded. VUtg. 

h m o t 

iS» 12 38-5 +46 13 si 



Deierip^n and Colour 
(8p. = Spectrum.) 

A most beautiful object ; the spectrom it 
encdy of the fourth type. The Itimi. 
nous zones are exceedingly vivid, and 
make a curious contrast with the black 
interruptions. There are some very 
strong vivid sones in the yellow and in 
the bin r. Fi^:urerl. Very singular, in* 
deed. The colour is a vivid ruby red. 



On the Variability of « Argus and Surrounding Nebula, 

By F. Abbott^ Esq. 

The eommunieations on the Yariabilify of n Arg4$ and the 
surrounding Nebula, which I had the honour of submitting to 
the Society, have led to the expectation of Borne continued ob<* 
Bfflrvations on the light and character of both these objects. 

The singularity of the nebulous portion of this region Im'? but 
recently been made a sul)jcct for systematic examination, and but 
for the observations and beautiful iiK»iioo'raph of Sir John Her- 
sdbel, the peculiarities attached to it might have remained un- 
known for a long time to come. 

Id 1677 the star n was recorded by Haliey aa of the 4th 
magnitude. Its mazimnm was first noted by Burchell in 1 827, 
it being then of the ist magnitude; and on the 30th March, 1 863,, 
it was found for the first time reduced to the 6th magnitude. 
Independent, however, of the variability of the star itself, there is 
a much more singular property belonging to the surrounding 
Nebula, tiie particular features of which I now purpose to describe. 

The mutability of the Nebula will be best made apparent by 
the accompanying drawing (see Fhite), which will at once show 
the different forms of the dark space, and the relatiye position of 
n Arg{t$ to it, from 1 834-7 to 1 868. 

It must not be considered, however, that the position and cha- 
racter here given are the only ones in which the object has ap- 
peared; a system of photograplis only would be the niean* of 
a^sihiing materially the recognition of a principle of irregularity 
pervading the whole structure. 

The mibsing portion of the nebulous matter, as compared with 
the Gape monograph, may be thought by some to be owing to the 
want of a larger optical power, but when the same instruments 
have been used throughout, this objection as to variability must 
fiiil to have any weight. The principal instrument used is a 
5-feet Equatoreal by Dnllmeyer. Tlie building hf-inir situated in 
a garden, the view of a small portion of the circumpolar stars is 
intercepted by fruit-trees: to make good this want, a ^-feet 
puruble reiractor by Varley is used in the open air, so that the 
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object has been watched and noted throughout its entire revolu- 
tions round the Pole. 

The eye-pieces in general use, and found most suitable for 
this purpose, are a Comet one of 28,. an Orthoscopic of 45, and an 
Annular Micrometer of about the same power. A more powerful 
instrument would» no doubt^ at anj one observation, alter the 
apparent features of the Nebula, and render manifest changes of ft 
somewhat different character to those here described. To witness 
these effects I wait the arrival of the Melbourne teleseope, when 
I hope to have the opportunity of more correctly yerifjing these 
statements. 

The investigation of the fluctuations connected with the object 
n ArgtU appears not to require such refined and delicate observa- 
tions as were bestowed on Herschel's 8ub«nebulous region near 
the trapezone in Orion, by the late Professor Bond and Earl of 

Bosse; nor are such powerful instruments necessary. 

Take, for instance, the position of tho star »i, as given by Sir 
J. Herschel at the Cape of Good Ho})e, and note its position 
again when in the darker space, as confirmed by E. B. Powell, 
Esq., at Madras, and now for the third time compare its situation, 
removed from the dark space altogether to quite a difibrent por* 
tion of the Nebula, and it will appear clear that the optical means 
employed have been ample, notwithstanding Mr. Powdl was at 
first inclined to think that the fluctuations were only apparent 
and owing to the inferiority of hi- instrument. 

The beautiful, soft, white light given out by the nebulous 
matter about m Argus appears to be produced, either from the 
increased magnitude of the stars, or the displacement of some of 
the nebulous mass, or probably from both, for in the former case 
it is difficult to say (only from its position) which is n ArguSf and 
which is not, there being so great a similarity in its size and that 
of some of the accompanying st;irs. On a clear, fine night, the 
object gives out lully twice as much light as that of the Great 
Nebula — Nebicula Major, and about three times as much as 
Nebicula Minor, irrespective of size. In the twiligiii ii appears 
as soon as a star of the second or third magnitude, the light being 
white and more diffuse, very like a small white woolly cloud on a 
blue sky, seen in Sunlight. 

At present there appears to be no further diminution in the 
magnitude of the st;ir bolow the 6th. Being in Metboume on the 
night of tlif sqtli Mart h, i S65, which was a very fine one, and 
happening to look towards n Argus, I fancied that the star ap- 
peared as a distinct point in the Nebula. I immediately pro- 
ceeded to die Observatory, Mr. EUery, with his accustomed 
kindness, allowing me to take possession of the Equatoreal ; and 
on examining the object^ found the colour of the small accom- 
panying stars to he the same as before described, and, with the 
comparative eye-piece, considered the star to be 5-5. It was 
about this time that Mr. Tebbutt, of NewvSouth Wales, forwarded 
the result of his observations to the Society, giving the star as 
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5*5, This appearance, however, must be considered only trans- 
itory, for many tinu s ainco that period the star has nut reached 
more than the 6th uins^nitude, and may be so estimated at present. 

The accompanying; drawing was made with an inverting eye- 
piece, and taken 75° East of the Meridian, to prevent the nnplea- 
aantnesB of taking It near the zenith. If, therefore, the line of 
Bight is brought to correspond with the South of the Cape Mono- 
graph, the position of both drawings will be made approximately 
to agree at the time they were taken. 

Mwrfe Obtervatorift Hobart Town, Tummtia, 



I" 



Questions relative to the Original ImfetUor of Ae Aehramaiie 
Telescope. By A. D. Wackerbarth, Director of the Observa- 
tory of Upsala. 

« 

The invention of the Achromatic Teleeeope U one of such 
immense importance, that all facts and all persons in any way 
connected with its history assume a character of the most lively 
interest to those engaged in the caltivation of physical or astro- 
nomical science ; one naturally desires to know as much as 
possible about them. Now we find in Grant's History of Physi- 
cal Astro/fihu//. p. 353, and in Ilutton's Mai/ie/naiieal Dictiunftrt/ 
(edit. 1796), vol. i. p. 26, as also in Bai'low's Optics {^Encyclop. 
Meirop, vol. iii. p. 408), that the man who really first invented 
this beautiful instrument was Chester More Hall, Esq., of More 
Hall, in the county of Essex, who not only discovered the secret 
of achromatism, but even constructed several achromatic tele- 
scopes as early as 1733. The two first of these writers quote, as 
the source of tlieir information, the Gefithmaiis ^facfazine lor 
1 790, part ii. p. 890, Sir John Ilerseiitl, in his noble essay ou 
"Light" {Emyclop. Metrop. vol. iv. p. 41 1), calls Mr. Hall 
gendeman of Worcestershire," not Essex. I have in vain searched 
a map of Essex for this gentleman's residence. More Hall, and I 
have also searched the descriptions, both of Essex and Worcester- 
shire, in the Beanties of England and Wales, as the collectors 
for that voluminous work generally <rivo some biographical ac- 
count of the worthies connected with the places they describe; 
but I have searched in vain, as I do not find that they mention 
any such place as More Hall in either of the above-named coun- 
ties. The GenHeman's Maganme is not accessible to me here 
•(at Upsala). One circumstance that renders Mr. Hall and his 
telescopes especially interesting is that, according to l)Oth Hut- 
ton's and Grant's citations from the Gentleinan*s Magazine, Mr. 
Hall, "about 1733, completed several achromatic telescopes 
{though lie did not give them this name) that bore (tn aperture of 
more than iuches, though the focal length did not exceed 20 
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incheSy one of which is now [i.e. 1 790] in the possession of the 
Rev. IMr. Smith, of Charlotte Street, Kuthbone Place." It ap- 
pears, then, that Mr. Hull's lenses must have been of a very f^ood 
quality, for the Icnfrth of his telescopes was only eight times their 
apei Lui'e, whereas an maUumeiit by DoUond, preserved in this 
Observatory, with an ^aperture of four inches, has a length of ten 
feet, or thirty times the aperture; and eyen on the scale of Stein- 
lieil's telescopes (probably the most perfect yet constructed) an 
aperture of 2- inches ordinarily requires a focal lengtli of thirty 
inches, or twelve times the aperture, that is, half as much again 
as ^Ir. Hall's. The lengtli of instruments, even of the Herschel- 
Gauss construction, executed by Steinhcil, is said to bo ten times 
•the aperture. 

Mr. Hall's custom was, to have his lenses ground by ordinary 
workmen, but he himself put the finishing band to the worl^ 
l»ringing up the surfaces to the exact curvature requisite ''to 
•correct not only the different refrangibility of rays, but also the 
aberration arising from the spherical figure of the lenses," so that 
both chromatic and spherical aberration were eliminated. It 
seems almost unaccountable that an invention so brilliant and so 
ably carried out should have fallen, and that in so short a time as 
thirty years, into oblivion, especially as Mr. Hall docs not appear 
to have made any secret of it. For old Mr. Bass, who at that 
time lived in Bridewell precinct, was one of those working opti- 
•cians [namely, who ground lenses for Mr. Hall], from whom Mr. 
Hall's invention was obtained.** As the invention was obtained 
^it is not said by whom) from Mr. Bass, it is clear that Mr. Hall 
must have communicated it to Mr. Bass, and he probably thought 
that this would be sufficient to perpetuate it, for, as he was a 
gentleman of property, who did not look for any pecuniary advan- 
tages from his discovery," lie no doubt supposed that, in communi- 
•cating it to an artificer and tradesman, he had done sufficient to 
insure for ever to the public the benefit of it; but unfortunately, 
for his own fame, he made no legal publication of it. Who the 
persons were who opposed Dollond's claim to a patent, I know 
not, though no doubt the minutes of the trial in Westminster 
Hall before Lord Mansfield would inform us ; but, as they pro- 
duced on that occasion one of Mr. Hall's instruments as evidence 
of the art being already known, I take for srranted that they 
were tradesmen, opticians, who had received the knowledge of 
Hr. Hall's invention from Mr. Bass. Hutton*s citation from the 
GeniUmanU Magazine concluded thus : That Mr. Ayscough^ 
•optician on Ludgate Hill, was in possession of one of Mr. Hall's 
achromatic telescopes in 17^4, is a fact, which at this time f 17903 
will not be disputed." This, I take it, wa<? the instrument 
which Mr. Barlow says was on sale that year. But both Sir 
John llerschel and Mr. Barlow state {locis citatis) that, when 
they wrote, i.e. a.d. 1827, some of Mr. HalFs telescopes were 
still in existence. I conceive it therefore to be highly probable 
ithat some of them are even now to be found, and if 8o> it would 
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be in the highest degree interesting if any one having access 
to one (^f them %vould give an accurate and detailed description of 
it. Mr. iiuii was evidently a man of no ordinary capacity and 
perseverance, and all that can be learned about bim would doubt- 
less be inetractiFe and interesting. It would be desirable to know 
what sort of lenses he used, of what kind of glass, how they were 
disposed, and whether their number was two or more, what sort 
of eye-pieces the instrument was furnished with, &C., &C. Sttch 
information cannot be too highly prized. 



{From the Gentleman^s Magazine,** 1790^ part ii. p. 890.) 

*• The writer ot an Introduction to some Letters lately published^ 
on the Improvement of Ship-building, seems to have been misled 
in saying, * that great discovery in optics, the achromatic glasses, 
was entirely owing to three or four ingenious men assembling at 
a public-house in Spitalficlds, to amuse themselves in friendly 
conversation upon mathematical and mechanical subjects.' 

" As the invention has been claimed by M. Euler, M. E^n- 
ginstierna, and some other foreigners, we ought, for the honour 
o£ England, to assert our right, and give the merit of the dis- 
covery to whom it is 4ue; and tfaere&re, without further preface 
I shall inform the author of the above quotation that the inventor 
was Chester More Hall, Esq., of More Hall, in Essex, who, about 
1729, SB appears by his papers, considering the different humours 
of the eye, imagined they were placed so as to correct the differ- 
ent refrangibility of light. He then conceived that if he could 
find substances having such properties as he supposed these 
humours might possess, he should be enabled to construct an 
object-glass that would show objects colourless. After many ex* 
periments he had the good fortune to find these properties in two 
different sorts of glass; and by forming lenses made with such 
glass, and making them disperse the rays of light in contraiy 
directions, he succeeded. About 1733 he completed several 
achromatic object-glasses (though he did not give them this 
name) that bore an aperture of more than 2| inches, though the 
focal length did not exceed 20 inches; one of which is now in the 
possesnon of the Bev. Mr. Smith, of Charlotte Street, Bathbone 
Place. This glass has been examined by several gentlemen of 
eminence and scientific abilities, and found to possess the pro- 
perties of the present achromatic glasses. 

" Mr. Hall used to employ the working opticians to grind his 
lenses : at tlio same time he furnished them with the radii of the 
surface, noi only to correct the different refrangibility of rays, 
but also the abcrratiou arising from the spherical hguresof lenses. 
Old Mr. Bass, who at that time lived in BrldeweU prednci^ was 
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one of those working opticians, from whom iMr. Hall's invention 
aeems to hare been obtained. 

" Jn ihe trial at WestmiiiBter Hall about the patent for making 

achromatio fclescopes, Mr. Hall waa allowed to be the inventor; 
but Lord Mansfield observed, that * it was not the person who 
locked up liis invpntion in his scrutoire that ought to profit by a 
patent for such invention, but ho who hrought it forth for the 
benefit of the public' This, perhaps, might be said with some 
degree of justice, as Mr. ilall was a gentleman of property, and 
did not look to any pecuniary advantage from his discovery; and, 
consequently, it is verj probaUe that he might not have an 
intention to make it generally known at that time. 

'^That Mr. Ayscough, optician on Ludgate Hill, was in posses- 
sion of one of Mr. Hall's achromatic telescopes in 1754, is a fact 
which at this time will not be disputed. 

" YSBITAS." 



Remarks on the Name of the Star | Scorpii (s Fl. 51 Libra), 

By A. Brothers, Esq. 

In a note to tlie reprint of my list of Binary Stars, which 
appeared in the last Number of the Society's proceedings, Mr. 
Chambers calls attention to the fiict that I, at the suggestion of 
the late Rev. W. R. Dawes, had designated the star 5 1 Librm 
"I Scorpii,' a£i also did Smyth, " but in retaining the appellation 
** 5 1 Libr«t ** he (Mr. Ciiambcffa} hadfollowed the better supported 
ueage." 

The reason for the proposed alteration will be found in the 
following quotation from a letter received from Mr. Dawes in 
Sept. 1866, in which he says, "I should really be glad if you 
would assist in restoring this star to Scorpio, from which it was 
taken by a mere blunder of Flams teed's, as is generally acknow- 
ledged. Why then do not astronomers generally follow the 
course of that most accurate of all star-catologue and star-map 
authors, Argelander, and erase this star from Zt&ra (which has 
already three Mer |^s, and restore it to Scorpio, which, without 
this, has no I at all ? The best way, perhaps, to write the name 
would be * ^ Scorpii (= Fl. 5 1 Librcey To continue perpetua- 
ting Flamsteed's acknowledged blunder ?ppms to me nothing less 
than absurd." This, to mo, was quite sullicient to authorise the 
change suggested, and I had no hesitation in following the advice 
of one so thoroughly competent to give it. Mr. Dawes named the 
fitar in his own Catalogue in the same manner. 

A copy of the list of binaries^ as it is printed in Mr. Cham- 
bers' book, was forwarded to Mr. Dawes, who on the 21st March, 
1867, wrote to me as follows:^'' I confess that I cannot help 
feeling much annoyed that this excellent opportunity of giving 
your support to the rectification of the blunder about i Scorpii 
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should have been thrown awaj; or rather, in fact, that, contrary 

to your mrn conviction^ you should havo boon mafle to appear a 
supporter of tlie blunder" The words iii italics are so marked 
by Mr. Dawes. 

It will be seen by reference to the Catalogue as published by 
the MuMsfaester Litei-ary and Philoeophical Sodety, and also m 
the Astronomieal Register, that the stiv is named as Mr, 
Dftwes proposed, and it will, I think, be admitted that the opinion 

expressed by Mr. Dawes ought to have been respected, unless any 
good reason could be found for the alteration made by Mr. 

Chambers. 

The reason assigned by Mr. Chambers for publishing a second 
edition of my list (which is not the Catalogue), with the addition 
of a few objects of the doubtful class, is, that the B,A.'s and 
Decs, are not brought down to any nniform epoch. The differ- 
ence of ten years, more or less, appeared to me of no consequence,, 
as the stars could be found just as well whether the places were 
given for i860 or 1870; and tho places of the whole of tlie objects 
excepting those taken from Smjtli's Cycle^ are given for i860, 
but the remainder I reduced to 1865; in the latter case the re> 
duction was a matter of necessity, but in the former it was not. 

Mr. Chambers remarks, ** As there were other defects in it 
(the list), which it is not worth while io particularise,** and refers 
to his re-computation and re- writing the list as a matter of ne- 
cessity, owinj^ to the errors lie had detected in it. I shall be 
obliged if Mr. Chambers will point out these errors: for beyond 
one or two printer's errors I am not aware of the existenee 
of any. If the Catalogue, as published in full, is the one re- 
ferred to, I know of only one error, and that is the substitu- 
tion of the name of one obseryer for another, a matter of very 
triTial consequence. 

In the compilation of a work of this kind very much must 
depend on the judgment of tho compiler. It may be thought by 
some that 7 Andromedtc (not and one er two other objects 
ought to have been omitted, but it will be seen by reference to 
the introduction to tho Cataio<^ue, that 1 iiave given reasons for 
inserting them. 

On 3iis subject Mr. Dawes wrote to me 13th Oct. 1867: A« 

to the way in which you have accomplished your rather arduous 
task, so entirely self-imposed, I assure you that I think you have 
done it in excellent style, and provided a very useful companion 
to the observatory for all double-star obi-'orvors." 

As to the necessitf/ for such alterations as are introtiiiccd by 
Mr. Chambers, it will be seen by reference to my Catalogue that 
some of Mr. Dawes's measures are given as late as Dec. 1866 
(1866*99), with many others by different obseryers in the same 
year; and I am not aware that any information to which Mr* 
Chambers could refer has been published since the date named, 
and which could justify him in altering the figures in the list 
which I prepared for his book. 
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To quote again from one of Mr. Dawes' letters, in which he 

says: "It i< not by any nif^ans cfisy in some cases to determine, 
with anything like certainty, what are truly hijuir}/ stars." If" 
Mr. Chambers will go tlirough all llie published results and pro- 
duce a Catalogue differing in any iuiportant particulars from the 
one I have already pnblished, I have no doubt it will be ibi.nd 
nsefal; at the same time I do not think much fresh material to- 
work upon will be fonnd, considering that a laige proportion of 
the most valuable part of my Catalogue was supplied by the ob- 
servers specially for my work. 



Kemarks on tfie Stellar Longitudes aRfrigned hij Ptolemy. By 
W. W. Drayson, Capt. and Major Royal Artillery, Prof, of 
Surveying, &c. M. Academy, Woolwich. 

The Star Catalogue of Ptolemy being the earliest of winch we 
hare any record, has always possessed great interest to astrono- 
mers. It has been most ably arranged by the late Mr. Bailey in 
vol. xiii. of the Memoirs. 

An examination of the longitu<^lp?? of various stars in Ptolemy's 
Catalogue has revealed a singular tact, which we will express in 
the words of Mr. Baily. "That Ptolemy was an observer, is I 
tiiiuk manifest from his recorded observations of the planets, ac> 
well as from other evidence which his incomparable treatise 
affords. Nevertheless it must be admitted that the positions of 
the stars in his Catalogue will not agree with the precise epoch 
that he has stated, but that the longitudes must bo increased at 
least 1°, the latitudes remaining the same." The fact of thof 
lonaitndc being in almost every case t° too little in the above 
Catalogue is so well known, that no further reference need be 
made to this portion of the subject. 

In the Nautical Almanac for 1822, the longitudes of nine 
stars are given. By comparing these longitudes with that as- 
signed by Ptolemy we find the following diflPerences in degrees 
and minutes: — 

m Alietii 24 24 
Aldebaraa 24 
P0II1UC 23 59 

Bcgalva ^4 45 
Spic« Virgims 24 35 
Antares 25 30 
• AqnilK 25 19 
Fomalliant 24 15 
ttpegui 24 14 

The Catalogue of Ptolemy is reduced to the first year of the 
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reign of Antoninne, which corresponds toA.D. 138. Hence the 
interval between 138 and 1815 is 1677 years. 

TakinjT the procession in lonj^itudo to be ^o"'2 annnnlly, we 
ought to find for 1677 years a difference of only about Z3" 23' in 
the longitudes, instead of nearly 24-°. 

The conclusion that appears to Iiavc been very generally 
nrrived at is, that Ptolemy did not observe, but merely copied 
firom his predecessors ; this condnsion the Anthor thinks is not 
sound. 

As far as the Author is aware, no satisfactory explanation has 
hitherto been given of the reason for all Ptolemy's longitudes 
being too little, thus whilst we cannot but admire the ingenuity 
of this ancient astronomer's method for determining longitude^ 
we yet perceire his results erroneous and in one direction. 

The iiiblrumonts used by Ptolemy and his contemporaries 
seem to have been of three kinds; only one of which will be 
referred to^ via. the Astrolabe, for taking the distances in longi- 
tude between the Sun and Moon, and the Moon and a star. 

This instrument consisted of two rings fixed at right angles 
to each other, one in the plane of the ecliptic, the other in that 
of the solstitial colure. Two other rings were fixed to the 
instrument so as to form circles of celestial longitude, and turned 
about an axis, therefore coincident with the poles of the ecliptic. 

When an observation was made for longitude, one ol the 
moveable circles was directed to the Sun or Moon, having been 
first fixed to that degree of the ecliptie circle which expressed 
the known longitude of the Sun, thus the zero of the graduations 
was made to agree with the vernal equinox in the heavens. 

Then the other moveable circle of longitude was directed to 
•the second body, and the arc of the ecliptic between the zero and 
moveable circle gave the star's longitude. Considering that 
Ptolemy had no clocks, we think no more ingenious method than 
this could be adopted for determining longitudes of stars. 

Having now considered the instrument in use^ we will next 
apeak of the method which must have been adopted. 

In the first place, during the evemng and earlier portions of 
the night was the most suitable time for using this instrument^ 
and not after sunrise or during daylight, because the stars were 
not then visible. This fact being established it would follow that 
the order of the observations must have been made very much in 
the following manner: — 

The Sun's longitude having been calculated for the day and 
hour of observation, the first movable circle was directed towards 
the Sun when near sunset, and thus the aero of longitudes would 
be fixed. A star not being visible as long as the Sun was above 
the horizon, the Moon would necessarily be made use of, and her 
longitude could readily be obtained by measuring the arc on the 
ecliptic between the Moon and the vSun. Hence the most suit- 
able time; fur using the astrolabe would be during the first quar- 
ter of the Moon. 
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In the same manner that we determined the Moon's longitude 
by this instrument, so could we determine the longitude of a star. 
For bv keeping one circle fixed on the Moon, whose motion in 
longitude was very fairly known by Ptolemy, the other circle 
being directed to the star, the difference \n these two bodies' longi- 
tudes would be obtained, and hence the longitude oi the star 
could be fixed. 

We can now take a simple example of this method. 

Suppose the Son at the instant of observation or of fixing the 
instrument, to be at the yernal equinox, the Moon on the ecliptic 
and in quadrature. Hence the Moon'3 longitude would be 90°, 
and the angular distance between the Sun and Moon 90° on the 
sphere. The Moon would be on the meridian at 6 p.m., and 
would set at midnight. Suppose a star on the ecliptic and 90° 
from the Moon, this star's longitude would have been obtained by 
Ptolemy by obtaining its distance from the Moon at any conren- 
ient time of night, and finding the arc on the ecliptic marked by 
his two circles. Having fixed the longitude of any star, this 
star could be made use of instead of the Sun for obtaining the 
position in tho he;iven3 of the vernal equinox. Thus it is evi- 
dent that the hrst start must be best made I'rom fixing the instru- 
ment to obtain the zero of longitudes by the Sun. Next obtain 
the Moon's longitude from the Sun and then that of a star. 

The Moon might be made use of for fixing the zero of longi- 
tudes, but from the irregularities of hermOTements, it is probable 
that the Sun was most generally used. 

In either case, however, a yery considerable error in all lon- 
gitudes would arise in consequence of Ftolemy not being aware 
of one item used in Astronomy. 

Taking the hiiitude of Alexandria (where it is supposed Ptole- 
my made his observations), to be 31'^', the Moon when having its 
greatest north declination, would be only about zf® from the 
zenith. Beferring to the example already given, the Moon would 
then have been within of the zenith and the Sun on the 
horizon. Ptolemy was unacquainted with the efibct of refraction, 
and therefore would assign to the Moon at such a time a longi- 
tude or distance from the Sun too little by the amount of the 
Sun's refraction, which near the horizon would be 30'. The 
effect of refraction would be to bring the Moon and Sun npnrcr 
together, for the Moon being near the zenith, the Sun would be 
brought nearer thereto by refraction, and hence the Moon's 
assigned longitude would be less than it ought to bo by 30^ 

If after the Hoon's Icmgitude had been thus determined by 
the astrolabe, a star near the eastern horizon were selected, or if 
Ptolemy waited until a star reached his meridian whilst the 
Moon liad approached the western horizon, another error of nearly 
30', and in the same direction, would be added to the first, and 
thus from refraction alone, the star would be given 1° too little 
longitude. 

Although the metiiud here dealt wilh 15 that probably u^scd 

0 
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Xij A'Lolcmy, it may be supposed an extreme case, and one giving 
the greatest amount of error; it is 80» but it majr be borne in 
mind lhat in nearlj e^ery case refraction brings celestial bodies 
nearer together, and never causes them to appear further apart 
than they really are. In fact, when the Son was on the horizon 
iind the Moon at the zcnitli, their distance would be lessened by 
34,', whilst if the Moon v, <Me on tho horizon and a star at the 
zenith, their angular distance would be lessened by an additional 
34', making a total of 1° 8' error in longitade of the star, which 
1° 8' would be too little. Hence a star whose true longitude was 
180^ would be assigned only 178° 52'. 

It seems probable that Ptolemj would select the period of 
<iithcr the vernal or autumnal equinox as the period for determin- 
ing the longitude of some star, also that lie would, to ensure the 
Moon's longitude being as slightly changed as popi^ibh', reelect the 
time when the Sun was near the horizon, and thus the.se condi- 
tions, being those best adapted for the working of his astrolabe, 
would yet give the greatest error from refraction. 

To account for all the errors in the Catalogue of Ptolemy is 
of course impossible, many of these are undoubtedly due to errota 
of observation and to imperfect instruments. The Author merely 
endeavours to point out in this paper how it is possible, if not 
probable, that with such an instrument as the astrolabe an 
observer unacquainted with refraction would be in error abont 1** 
in aU his longitudes, and that this 1° would be shown b}' omitting 
that amount from his assigned longitudes, which would therefore 
in every case be too little, as is the eaae in Ptolemy's Catalogue. 



On a New Driving-Clock for EqueUoreah, 
By Thos. Cooke, Esq. 

One of the great essentials of modem astronomical observa- 
tion — second only in importance to the perfection of the object- 
glass or mirror employed — ^is a perfectly steady, iinn, and uniform 
motion of the instrument under the varying resisting forces to 

which it is subjected. 

By sncli a motion tlic fixed micromcter-wire and the (appa- 
rently) moving celestial body remain at absolute rest wiih regard 
to each other for a largo interval of time. 

One of the most satistactory attempts to attain this end was 
made by the great Fraunhofer in the driying-clock attached to 
the refractor at Poulkowa. In this arrangement the motion was 
regulated by the friction of centrifugal balls against the interior 
ol a conical box, the rate of motion being determined 1 raising 
or depressing the pivot of the conical pendulum ; each change in. 
the position of the pivot changing the degree of friction. 
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I 

In a modified fozm this system has for. many years been 
adopted in this country, hut I have never been thoroughly satis- 
fied as to its perfect uniformity: indeed, it is Tory difficult to 
imagine that a perfectly uniform rotatoij motion can ever be 
attained by such a r^ulator, whenever changhig resbtances have 
to be overcome. 

It was, doubtless, this consideration which induced the la- 
mented Professor Bond to adopt his *' Spring Governor," in which 
the regulator todc Uke form of an oscillating pendnlum, the inter- 
mittent movement being transferred into a uniform one^ firsts 
by means of the torsion of a spring fixed lengthwise on the axis 
of one of the wheels ; and secondly, by means of an air-fan. 
Although the reguktion of the spring governor wa^ eorroct in 
theory, it fj^ilfd in praciU o, owing to the delicate nature of the 
principle, as soon as vaj yiug ruaistances had to be overcome. In 
both the systems referred to the motive power was a weight. 

In a third arrangement adopted by the Astronomer Boyal, 
water is used as a motive power and r^ulator ; the resultant 
motion being controlled, in addition, first by a conical pendulum, 
and secondly, by Siemens' chronometric arrangement. 

My attention has lately been specially directed to these various 
arrangements, as it has become necessary to construct a driving- 
clock for the Great Refractor. The defects of the two former 
systems were so strong to my mind, that the arrangement now 
brought before the notice of the Society was devised to replace 
them. The regulator adopted in this driving-dock is the vi- 
brating pendulum, because, amongst tlie means at the mechanician's 
command for obtaining perfect time-keeping, there is none other 
by M'liich the same degreo of accur;icy can !>e nbtnined. The 
difficulty in this construction is the conversion of the jerking 
or intermittent motion produced by such pendulums into a uniform 
rotatory n^otiou, which can be available with Utile or no dis' 
iurbing influence an the penduhan Oself, when the machine is 
subject to varying frictions and forces to be overcome in driving 
large equatoreals. This was the difficulty proposed to be met by 
Bond's Spring Governor. It is met in the new one by the prin- 
ciples and mechanical arrangements described below. 

1. The pendulum is a half-second one, with a heavy bob, 
adjusted by sliding the suspension througli a fixed slit. It is • 
drawn up and let down by a lever and screw, the acting length ol' 
the pendulum being thus regulated. The head of this screw is made 
large and grooved, and holds an endless cord, by which the observer 
can at once regulate the speed. 

2. The scape-wheel is a double one, each wheel having four 
teeth ; the pallets are round steel pins, producing nearly a dead 
beat, and work between the two scape-wheels. Tlic teeth of ono 
wheel iitrikc one pallet; the teeth of tlie other wheel on the other 
pallet. A small amount of recoil is purposely given. The wheel 
makes one revolution in eight vibrations or in four seconds. 

3. The arrangement of the wheds represents something like 
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the letter U. At the i]]iper end of one branch is the scape-wheeL 

At the upper end of the other branch is an air-fan. The large 
driving-wheel and barrel are situated at the bottom or bend. All 
the wheels are geared together in one ctjiitiiiuous train, which 
consists of eight wheeLi and as many pinions. The scape-wheel 
and the two following wheels have an intermittent motion. All 
the others have a continaous and mufimn one. 

4. The change from one motion to the other is made at the 
third wheel, which, instead of having its pivot at the end of the 
arbor where the wheel is fixed — fixed to the frame like the others 
— suspended from above by a long arm having a smnll motioTi 
on a pin tixf d to the frame, the pivot at the other end of the 
arbor is lixed to the frame as the others are, but its hole and its 
pivot are arranged so as to permit a very small horizontal angular 
motion ronnd them, as a centre^ without interfering with the 
action of the gearing of the wheel itself. 

5. The wheel with its suspended pivot has nothing to do in 
changing the relative speed of the wheel and pinion into which it 
is geared, but it acts as a kind o£ ^ remonfoire* Suppo^in'j-. for 
instance, the wheel below it, into which it is geared, is stationary; 
a force applied horizontally at the pivot would caus< this r* inan- 
toire wheel to roll on the one below it, and to give motion to the 
wheel and scape-wheel above it. 

6. The suspending piece which carries the movable pivot 
and remontoire wheel has prqjecting from it, inwardly, a branch, 
which, while the clock is in motion, presses against a spring fixed 
horizontally and pivoted to the frame; the other end of which is 
made slender, and imparts a gentle pressure on a smooth wheel 
rapidly revolving, in order that a small amount of friction will 
have a great regulating power. 

7. If the weight is applied to the clock when the pendulum is 
not vibrating, the force of the weight tends to give motion to the 
wheel below the remontoire one, and to all the wheels up to the 
air-fan; the spring is gently forced against .the friction-wheel, 
and then prevents any further motion of the train. The spring 
in this position pushes the movable pivot outwards, and makes 
the remontoire wiieel tend to move the one above it, and through 
it the scape -wheel. 

8. If the weight is applied to the clock, and the pendulum is 
made to vibrate, the moment it begins to move, the scape-wheel 
moves its quantity for a beat ; the remontoire wlieel, by the very 
small force outwardly caused by the reaction of the break -spring, 
relaxes its pressure against the friction-wheel, and sets at liberty 
the train of the clock. 

9. The spring is now driven back to the break -wheel, but 
before it can produce more than the necessary friction to keep the 
train in uniform motion, another beat of the dock again releases 
it. The repetition of these actions produces a series of impulses 
on the break-wheel of such a force and nature as to keep the 
train freely governed by the pendulum. 
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I o. The small motion of the remontoire wheel pivot to and 
fro is equal only to about -ji^tli ol' an inch. 

The above descriptioii will give a general idea of the ar- 
rangement adopted; it maj be mentioned that instead of friction 

produced by a spring, the remontoire wheel may be made to act 
on an air^fan inclosed in a box, through the openings in the peri* 
phcry of which, more or less air will be allowed to pass accoi^ing 

to the force of the train. 

The uniforni rotatory motion oV)tained by this clock as far as 
experiments can be made by applying widely different weights, 
and comparing the times with a chronometer, is perfectly satis- 
factory. 

A clock constructed on the same principle, connected with, 
and giving motion to, a cylinder, will, it is presumed, make an 
excellent chronograph. 

So/fUktmiptiM Strut, Strana, 
3f«y 13, 1S68. 



On a persistent Marking on Jupiter. Bj J* Browning, £sq. 

The first in order of date of the two drawings ot Jupiter 
which I have now the honour to submit to the Society, was made on 
Sept. 12, 1867, at 10' 1 5 P.M., with the Barnes loj-in. reflector, 
power 200. The second drawing was made with my own 124-in. 
reHector, same power, on Dec. 22, 1867, at 5.30 p.m. On both 
these drawings a dark belt, to the N. of the bright equatoreal 
cloud-belt, will be seen to have a rather uniformly corrugated 
appearance on the lower or northern edge. 

This corrugation I have represented on the diagram I haye 
here, which is enlarged from one of the drawings. During the 
interval between taking the two drawings, I frequently saw the 
marking I have described, whenever the air was sufficiently steady 
to allow mo to u.se powers above 100. 

I am well aware that markings on Jupiter have been observed 
to remain almost unchanged for some months at a time. But my 
reason for directing attention to this particular marking is that 
I have noticed, that in Mr. De La Rue's well-known beauti- 
ful drawing of Jupiter taken in October 1856, a marking greatly 
resembling this is shown in exactly the same position.* I am 
therefore, inclined to think that this mark may possibly indicate 
the conformation of the surface of the planet, or at least some 
peculiar condition of this portion of the planet's atmosphere. 

* The mark can only be recognised in Mr. De La Rue's own engraviug from 
his drawing, it is not shown in any of the numeroos woodcuts which have been 
copied from it. 
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Ok$enaiioHi of the Zodiaeal LighL Bjr Major Tennant. 

Jan. 2}. Lat. about 17° 30', N. — Conspicuous but ill-defined 
vertex about hali \\<xy between 4 and * Taun and 3° N. of line. 

Jan. 27. — ^Not so bright and more eoofiiaed. Lak. 12^ 
The bright liftht has its vertex near ^ Piteiumt and it is more 
iatntlj traceable to |' Celt. 

Jan. 28. — Moonlight. Lat.11^30'. Traceable notwiUistand- 
ing joung" Moon to 0 l^schtm. 

Jan. 29. — Venm soen eaaily at half an hour after noon. 
Jupiter invisible. 

Feb. 10, Madras. — Moonlight compelled observations too 
early in evening, but traced Zodiacal Light to near ^ Arietis, 

On Saturday, February 23, the vertex of the Zodiacal light 
was not vbible, the light merged in that of the borders of the 
Milky Way. I have never seen any appearance of angularity in 
the light. T hnvc watched it from sunset at intervals till 
9 P.M., and after the glow of sutisot was gone liave always found 
the shape a portioji of a long e^ iii 1, or parabola, ill defined at 
the outlines, and fading away, and with a marked condensation of 
light towards the axis and horizon. I will endeavour to estimate 
ihd position of the axis in fntnre, but it is very difficult to place 
the lower end among the stars. The brightness of Venus much 
interferes with observation of that part till it has set. 

OHkmUa, March i, i86S« 



Occuliation of y Tauri, 28 March, 1868. By John Joynson, Esq. 

Lens 3^iD., f over 60. 

JHnppewaQoe 9 « 48*5 6.M.T. 

Iteappeuiiioe 9 58 «o*4 

At thr appearance the dark limb of the Moon Wi» dMrly seen. Mid IB 
both cased the time was deemed exact. 

h It) 8 

Lonj^. o 12 7 Vi, 
let. 53° 2S' 24" N. 

Waterloo, near Liverpool, 
AprU 3, x868. 
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Eclipses of Jupiter's Satellites^ observed at JVindsorf New 
South Wales, By John Tebbutt, Jan. Esq. 

The accompanying observations of Eclipses oi Jupiter's Satel- 
lites were inade \s'ith a refractor of 3I iiieiies aperture and 4 feet 
focal leiigtli. A magnifying power of about 90 was employed in 
the observations of July 20th, 24.th, and 25th, 1S67 ; but, in all 
the other observations a power of 1 20 was used. The times were 
noted by means of an eight-day half-seconds chronometer of 
Parkinson and Frodsham's construction. The last column con- 
tains a comparison of the observed times with those in the Nau- 
tical Almanac, longitude employed for the comparison being 
jqH E. Signals by electric telegraph exchanged between 

Mr. Smalley and myself, give i*" 30'*o4 as the longitude of my 
Obaervatory w^H of the Sydney Observatory. The longitude of 
the ktter, finally deduced by the Rev. W. Soott from comparisona 
of the Sydney Moon culminations with corresponding observations 
at Greenwich in i860 and 1861, and .at the Cape of Good Hope 
in 1859,13 I o"^ 4'" 45»7 E. of Greenwich : (see the vol. of Sffd- 
ney Astronomical and 3leteorologicnl OOservatinn s tor 
lo** 4*" 45*7 minus i"^ 30* 0 gives 10^ 3™ *i 5"'7, thcrcioie, as the 
longitude of my Observatory east of Greenwich. I may mention 
that twenty-six transits of the Moon's first limb and four of the* 
second observed here in 1866, and compared with the NauUeai 
Almanacy give 10^ 3™ ip^'i and eighteen of the first limb in 
1867, 10'' 3™ 23*' I E. as the approximate longitude. These cul- 
minations were observed by means of a Transit of 2*1 inches 
aperture, mounted on a substantial pier, and the chronometer 
above mentioned. 

The following correction should be made in my observations 
of n Argus, published in page 83 of the 26th vol. of the B, A* S* 
NoHices: — 

In the 1 2th line from the bottom, ybr 18 18, read 3818. 



Eclipses of Jupiter s Sa teliUes, observed at Windsor, New South 
fValeSy in the years i866 and 1867. 
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June 4. Ooodobaervalioii; definition very good. 

»8. Vail Moon preaent. Tbe disappMranee of the II. Satellite was ob* 
served in clear iky; that of the III. Satellite Uurongh a thin 

cirrus clond. 

July 6. Planet ill dehued and boiling. Final disappearauce noted ; the satel- 
lite had disappeared and reappeared « nw seconds earlier. 

93. Deficltion very good, but time probably rather Ute> owing to ptoan- 
mity of satellite to planet's limb. 
Ang. 17. Excellent definition. 

24. Night beautifully clear, but Moon near her opposition, and not ftr 
from planet. Good obserration. 

Sept. 6. Hun donds flying across planet, but images bright and wdl defined 
at reappearanoe. 
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186C. 

Stpt, S. Night calm, md beautifoUy dear. 

13 . Calm , and sky b r n 1 1 r i fully dear. DefiiutioD v&tj good. 

15. Sky very clear. Telescope vibrated slightly at di-:appcarance, but 
definition pretty c-of)}!. Excellent definition at reappearance. 

18. Observation during twilight, the .Sun's upper limb having disappeared 
b«low the horizon just 23*3 minutes previoiuly. Sky beaotifiilly 
clear, and definidon good. Moon in first quarter, and not far 

from planet. 

22. Detiuition pretty good. 
25. Good definition. 
Oct. 15. Night beautifaUy clear, and definition very go.od. 

Not. 14. Imperfect observation through doud. Flan^ rather low and near 

Moon. 

Dec. 3* Satellite first perceived in the twilight at time noted; the other three 

satellites had shortly before become visible. 

ist;r. 

July 20. Very good definition, but Moon about ^° distant from planet. 

24. Planet low» bat definition good. 1 thought I could just perceive a 

faint trace of the satellite again tta a moment dz seconds after 
the time noted. 

25. Excellent definition. 

27. Sky ha/r ; bad observation. 

31. Sky hazy ; bad definition. 

Aug. I. Clear sky; good definition. 

xo. Planet boiling ; observation unsatisfactory. 

17. Sky clear about planet, but Moon present. Definition pretty good, 

but images latlier tremulous. 

30. Sky cloudless, but twilight had scarodj disappeared. Planet low and 

boiling. 

Sept. 18. Clear calm night. 

Oct. 7. Good observation. Definition pretty good, but Moon present. 

1 1. Moon present, and sky overspread with thin cloud. 

18. Ezodlsnt definition, but obaervation probablf a second or two late. 

19. Definition nnusnally good at disappearance, and immersion voy 

gradual. Images not so wr^ll defined at reappearance, and soma* 
what tremulous. Observation, however, pretty good. 

21. Sky clear, and definition pretty good. 

Not. 5* Uusatislaclory. At the time noted the satellite vtas plainly distia> 
gnishable, and almost in contact with another satellite. The 
fourth satellite came out so nearly in a visual line with the other 
as to be hardly distinguishable from it for somo time. 

19. Excellent definition in both cases, but the disappearance was very 
gradual. 

aa. Sky Tccy hazy. 

Dee. ta. Sky very dear. Definition good, but images rather tremulous. 

Windtor, Nuo filraf A ITa/ct, 
Mmoyyajr, 1S6S. 



Digitized by Google 



2l8 



Further Notice of the Lunar Crater Linne. 
• By the Rev. T. W. Webb. 

Since the communication of my previous remarks on this- 

object, I have fortunately obtained an observation "vvliich I hope 
may bo thought worthy of the honour of being laid before the 
Society. 

1868, March 30. 9j-inch silvered glass speculum; deBnition 
generally unsteady, with a tendency to double images, but at 
interrals quiet uid ckar. Terminator throagh the pass" be- 
tween Catfca^M and the Apennines: the ring of (7(ti«siitt coming 
into sight. 

Linni was speedily made out with 4^0 as a minute black 
crnfer elonrrated N. and S. with a verv narrow wall: the bri^ijhtcst 
part of the whole object being the rise of the glacis on the W. 
side. 212 had barely power enough; but at times the little black 
crater was quite certain. Single lens about 275, certain and 
dear at times. 450 again ; sometimes very plain, at others 
blurred. I see* plainly the traces of the white cloud, and that 
Xtj»9t«(the minute crater) is central. The crater is barely half 
the size of Linne A. Afterwards it was extremely distinct with 
212, and could be glimpsed with 170. The commencement of 
the white cloud was very evident with 65. 

lam confident that, under the present illumination, there is 
nothing visible on the site of Linni but the minute crater, and 
the traces of the cloud. 

The occasional clearness of definition was proved by my first, 
sight of a Tcry difficult object, obligingly mentioned tome by Mr> 
Knott, the minute crater on PoMmius y ; which I could se& 
with 450, and afterwards 212 showed me at times even its very 
narrow ring. 

On the two following nights the black crater of Linne di- 
• minished, as the white cloud increased, in visibility: on ;:ieither 
occasion was the definition equal to that of the 30th. 

Though the command of the object which I possessed on the 
30th left no doubt whatever on my mind, it was with great 
pleasure that I received the following confirmation from Mr. 
With of Hereford, who had been observing the Moon on the same 
night : — 

"Definition unsteady, but wonderfully sharp at times : a ten- 
dency to double image from atmospheric disturbance. Aperture 
1 2^-inches silvered glass ; focus 6.W'eet; power 300 ±. During 
moments of steady vision the crater of Linne seen as a black spot 
surrounded by a narrow brilliant ring. Ring considerably brighter 
than the * cloud.' Crater not round-elongated N. and S. Seen 
several times during a period of about 30 minutes." 

The accurate eye and the extraordinary optical advantages 
employed in this latter observation induce me to hope that the 
Society will accept the verification as one of no ordinary value. 
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especially as regards the elongated form. On the night in ques- 
tion I was under an impression that it had been so delineated by 
Mr. HugginS; but this I find was a mistake, and I am not aware 
that it has been so seen by any previous observer. 

Hardwick Parsonage i April 13, ]S6S. 



On the Lunar Crater Linne. By C. L. Prince, Esq. 

I beg to oommnnicate to the Society the following observations^ 
respecting the Lunar Crater Xiime;— 

1867, July 8th. With a power of 140 on my telescope of 6-8 
inches aperture and 12 feet focal length, Limie presented a cloudy 
appearance only ; but, with the power increased to 378, X COUld>. 
by "gliuipseoj (li^^^in<]|;ui.■^h the ."^maii bhick Crater. 

July 9th. Liiine appeared as a cloudy spot. 

July loth. The small black circular crater easily visible ; 
but the definition was not good enough to enable me to trace the 
edge of external shallow one. 

Aug. 8th. Linne merely a cloudy spot. 

Nov. 3d. With a power of 28S T saw Linne to great advan- 
tage this evening, as a fairly defined crater, within which was an 
elevation, liaving a small circular crater on its summit. A thin 
line ui shadow was visible within the western wall. The easterii 
wall was occasionally visible, but its elevation appeared very 
trifling. 

1868, March ist. I observed Linne very satisfactorily fo): 
about twenty minutes before the Moon was obscured by clouds. 
The shallow crater was distinctly visible on the western side, but 
not on the eastern. The western tlope of the somewliat conical 
elevation had a very rugged surface and an overhanging crag 
near the top. It was brilliantly illuminated by the strong Sun- 
light to the very edge of the small crater, which was enciided by 
a ring of metallic lustre. I again observed that this little crater 
is boUl circular and deep; the interior shadow being very dark. 
The usual cloudiness was not seen, and the general colour of the 
Mare was maintained to the ^vall of the shallow crater. 

On the following evening J.hmc was merely a cloudy spot. 

May I St. The Moon being nine days old, and Linni- far re- 
moved from the terminator, I was not a little surprised to see the 
small crater beautifully distinct, about 7 p.m. It appeared, as 
heretofore, perfectly circular ; its interior shadow as black as it 
was on March ist, and in fine contrast with its bright edge. Its 
depth must be very remarkable, considering the elevation of the 
Sun on the ninth day of the Moons age. Very little cloudiness 
was visible, and this gra<lually disappeai'cd as I increased the 
magiiilVing power from 140 to 433. The fttmogphere at 8 p.m. 
was so diapliuaous that I was able to use ralher high powers to 
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great advantage. The ascent from the base of the central eleva- 
tion to its summit is mueh sliorter and mora precipitate on the 
western than on the eastern side. The position and appearance 
of th(^ small crater, given by Mr. Huggins, at page 296, yol. xx?ii. 
of tiie NoHceit appear to me very correct^ had its diameter been 
a littlo larjrpr. 

Although the definition was unusually fine from 7 to nearly 
9 P.M., on the 1st inst, yet at 10 p.m., in consequence of the wind 
having shifted suddenly to the eastward, it became so bad that 
the whole of Linn6 was at once converted by it into a confused^ 
cloudy, white patch, without a trace of the crater being visible. 

Various observations of my owa and others now lead me to 
the belief that no physical change has taken place in any part of 
Linnr, and that the different aspects which it, presented to 
different observers must be ascribed to the over 'Varying conditions 
of our own atmosphere. 

GUtrtaioryt UckfMd, May 6, x$6S. 



Note on the Lunar Crater Linne, By Mr. Birt. 

TJnjte. — The observations made on the 30tb March last, 
wliich have come under my notice, ai'e so interesting that I am 
induced to submit a synopsis of them witli a view of soliciting 
further attention to this now remarkable object. 

The whUe spat was observed as such by Messrs. Key, Webb, 
Buffham, and Cxossley. 

Mr, Crossley remarks that the obscuration round the crater 
appeared circular, and somewhat dished, but badly defined at the 
edges. 

The Jarqp shallow crater was observed by Capt. Noble 
(^Monthly JSoticeSf vol. xxviii. p. 187), and by Mr. Huggins, who 
describes the western wall as much higher than the other. {Re- 
port of the Proceedings of the R, A. S. in Astronomical Register ^ 
Nq. 65, p. 103.) 

The smaU crater was seen by the Ber. H. C. Key, who 
speaks of it as being situated on the summit of a gradually rising 
mound ; the Rev. T. W. Webb, who saw it elongated N. and S., 
black inside, sharp narrow ring. Mr. Webb adds, that his ob- 
servation was confirmed by Mr. With. Mr. Crossley's observa- 
tions will be found in tlie Monthly Aotices, vol. xxxviii. p. 187. 
It was also seen by Mr. Huggins ; see Astronomical Register^ as 
above. Mr. Buffham saw a round bright spot towards the W. 
side, about { (or a little more) of the diameter of the light cirde, 
with a kind of gray shading near the middle of the white spots 
E. of the bright spot as shown by his sketch. A correspondent 
(T. P.) of the Tiegister says that T.innc was seen of a small crater 
form with a central black spot surrounded by a thin bright ring. 
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B7 the period of similar phase, viz. 59*^ i'' 28™, after which 
interval the terminator will pass over nearly the same portion of 
the Moon's surface; the Tsriation of the Sun's declination at the 
Moon slightly changing the angle which the terminator makes 
with the meridian — Linnt will be almost similarly situated with 
regard to the terminator, on May 28, 18684 • slight alteration in 
the Sun's altitude being produced. 

An interval of 442 days 23 hours will again bring the ter- 
minator very near LinnS, about an hour earlier than the time of 
Ihe observations of March 30. This will occur in 1869, on the 
evening of June 16, when the angle of illamination will be nearly 
similar ; the Sun in the mean time having passed its greatest S» 
declination, and approached the Moon^s equator; its declination at 
the Moon never exceeds 32' 9''. The quantities stand as 
under : — 

o # 

1868 March 50 0— ^ s %iy J 3*5 S dec; approaehing Sobtke 
May %t 0*-it ^ *77 3^'^ S dee. pact Solatioe 

1869 June 16 0— ^» 315 54't Sdee^approadiiligBqiiinox. 

On the last two mentioned days, other circumstances being 
equal, Llnnc rafiy be expected to prp^ont similar phenomena to 
those noticed ou March 30, so f;ir as illuminating angle is con- 
cerned. Libration will, however, affect the visual angle, and 
should good observations be obtained, it may be worth while to- 
compute the efi^ produced by the variation of the two angles. 

C^ftiUkia Villa Obtervatorj/j WaiiAamitow, 
1S68, May 5. 



Ephemeris of Brorsen's Comet. By Dr. C. Bruhns* 
Ferihelion passage 1868, April 18*4393. 
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Instruments for Sale* 

A Refractor, of 8 inclics aperture and lo feet, focal length, 
mounted equatoreally by Cooke and Sons, witli circles finely divided 
in silver j driving clock, &c., complete. The object-glass, by 
Alvan Clarke» is a very fine one, and was for^ierlj In tbe pos- 
session of the late Bev. W. B. Dawes. The instrmnent is at 
present mounted in the Observatory of Mr. Hnggins^ at Upper 
Tolse Hill, to whom application is to be made. 

A 7-foot Equatoreal, by Simms. Aperture 4*9 inches; de-> 
clinated circle, 18 inches; hour drcle, 1 5 inches; also an 18-inch 
transit circle. Apply to the Rey. J. Slatter, Streath Vicamge^ 
Berks. 



ERRiLTUM. 

P. 6, liae 12, dele previously. 
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On the Variable Star n Argus and its Surrounding Nebula, 
By Sir J. F. W. Herschel, Bart 

The changes recorded by Mr. Abbott, in his communications 
to this Society, published in vols. xxiv. and xxv. of the Monthly 
Notices, and more especially in the Notice which has just ap- 
peared (yoL zxTiii. p. 200;, are so very aatonishing that it ia high 
time the attention of every astronomer in the southern hemi- 
sphere provided with instruments at all competent to show, I will 
not say all the details — but — the brighter portions of the nebula, 
should be directed to its delineation, and to the relative situations of 
every star within 10' or i 5' of the principal star. There is no phe- 
nomenon in nebulous or sidereal astronomy that has yet turned up, 
presenting anything like the interest of tliis, or calculated to raise 
80 many and such momentous points for inquiry and speculation. 
The question here is not of minute yariations in suboi^ate fea- 
tures, which may or may not be attributable to differences of 
optical power in the instruments used by different observers, as in 
the case of the nebula in Orioji (the only one comparable to it in 
magnitude, complexity, and brightness), but of a total change of 
form and character — a complete subversion of all the greatest and 
most striking features — accompanied with an amount of relative 
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movement between the star and the nebula, and of the brighter 

portions of the latter inter se^ which reminds us more of the 
capricious clmn'j-cs of form and place in a cloud drifted by the 
wind than of anything heretofore witnessed in the sidereal hea- 
vens. In fact, not only as compared with the appearance of the 
nebula in 1834-7, which my delineations record, does Mr. Ab- 
bott's diagram of 1868 exhibit so astonishing a dissimilarity; but, 
when compared with the drawing given by himself at so recent 
a date as 1863 (vol. zzir. p. 5), the difference is such that 
no one could possibly suppose the two representations referred to 
one and the same object. 

fj Argvs itself, thougli a variable star of the most extraor- 
dinary character, is nearly devoid of proper motion : the annual 
change due to this cau»>e, in K.A. and N.P.D., as given in liie 
Catalogue of the British Association, being only — 0*^*001 and 
^o^''09, so that it is entirely owing to movements going on within 
the nebula itself that the change must be owing. But here com^ 
the most astonishing part of the whole affair. The neighbour- 
hood of n Argfh is thickly sown over with small stars. Of these, 
within the compass of a little more than a square degree, having 
ti in the middle, I determined in 1834-7 the situations and appa- 
rent magnitudes of upwards of 1200; and, during all the course of 
my observations, never found reason to suspect the situations of 
any of these to be variable either inter se or with respect to s. 
Now IMr. Abbott's figure, as given in the recent Number of the 
Monthly Notices, shows this star accompanied by 150 stars of va- 
rious magnitndes within a field of view (so I interpret the sub- 
script figures 1° 07' 47") of 1*^ 8'; and of these I have not been 
able satisfactorily to identify any one individual with any one in 
my Catalogue. 

To be quite satisfied on this point, I laid down upon his figure 
a set of lines corresponding to the meridians and parallels of my 
chart,* being guided in their direction by the letters N S and 
E W (which I presume to express the situations of the North and 

South, and East and West points of his field of view at the 
moment of delineation) ; in tlieir distance from each other in 
P D. by the diameter 68' of the circle, containing exactly 17 
intervals of 4', the distance between the parallels on my chart 
(4' = 1 000 micrometer parts), and in R. A. so as to correspond in 
due proportion to the intervals of $c?^ of time between my 
meridians. This done, the places of Mr. Abbotts principal stara 
(within the limits of my chart) were read off as nearly as the 
small scale of the figure would allow, and are here set down — 
the magnitudes assigned bein;^: accordinfr to the be«t judgment I 
could form, from the size of the dots expressing: them in the 
engravin^r, taking d itself as 6 mair. As re^-ards tlie larjrer stars, 
this can nurdly be very erroneous, though, as respects the smaller 
ones, no oonchision can be formed, since^ though Mr. Abbott 



* " Cape Obaenratioiit," Plate ix. 



and its Surrounding Nebula. 



states the focal lengths (5 feet) of the telescopes he used, he 
nowhere mentions their apertures. 

A B,A. from n A.N.P.D. fmm « A.R. a. from «J A.N.P.D.from n 

Stmi'li in Seconds of in Microm parts, Starli in Seconds of in Micr. part«. 





Time. 






Tim«. 


•■ehscr'004. 




0 


0 


8 m. ' 


-4» 


-1600 


6 m. 


-165 


-5950 


7.8 m. 


' +30 


4- 5200 


9 m. 


-147 


-1750 


7.8 m. 


+♦5 


+ 6000 


9 m. 


— 120 


•^1400 


8 m. 


+ 77 


- 450 


I m. 


- 55 


— 900 


8 m. 


+ 80 


-f* 400 


Z m. 


- 45 


-1850 


S m. 


+ «7 


— 1250 



The following are tliG principal stiirs witliin the limits of Mr. 
Abbott's field of view, as given in my Cauiloguo*: — 

Staf^Let- A.R.A. flpom « A^N.P.D.fhmm Btar'tLet' A.R.A. fiwm « A.N.P.D. from « 
tar and inSeeimdiof In literam. parts tar and InScooodhiof in Micr. iMutt 



TUn*. mf-co^ Mag. Tima. =0*^-004. 



« IB 1 m. 


0 


0 




8 m. 


+ 37*8 . 


-4»4J 


« B 8 m. 


— 148*0 


-133* 


% - 


8 m. 


+ 66*7 


-5486 


0 ^ 7 m. 


- 65-5 


^2023 


r = 


9 u. 


+ 78-9 


+ 5014 


C iB Sin. 


— 51*6 


+ 539 




8 m. 


+ »55'9 


—17*6 


U — 7 m. 


- 38-5 


+ 4627 


w- 


6 m. 


+ »58*3 


-l'S78» 


8 m. 


— 29*1 


+ 860 


y - 


7 m. 


+ 178*9 


+ 344* 


Db 8m. 


- a8-8 


+ 79« 











The utter disagreement of these two lists of the principal stars 
is apparent, and rend«:'rs it unnecessary to go into a compiirison of 
those of smaller msgnitude. 

Conceiving it possible, however, that the letters S, E, W, may 
he misplaced in Mr. Abbott's diagram, or that the nature of the 
inversion of his eye-piece may have been, by myself, misappre- 
hended, I laid down, on the same scale, a miniature of my chart 
on thin paper, with tlie meridians and parallels, placing on it in 
their proper positions all the stars in this latter list. Then, 
oiling the paper so as to render it transparent, it was laid down 
on Mr. Abbott's diagram, the two stars « in each being brouglit 
to coincidence. Turning then the oiled chart round on the 
diagram, no situation could be found to bring about any tolerable 
coincidence of the stars in the one and the other. Tlie same 
result was obtained when the oih d chart was reversed (laid face 
downwards) on the diagram, ami turned round in the same way. 

AVhat then are we to conclude ? Not only the nebulous masses 
would appear to have drifted far away from their situations in 
1835, but the stars of the whole region over an area of nearly two- 
thirds of a square degree, including stars of the 6tb, 7th, and 8th 
magnitudes, to have also either assumed new configurations inter 
»e, or to have bodily fied away and given place to a new set! 

♦ Cape Observations," pp. 41. et seq. 
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Again, within fi circle of 6' radius round »j, in Mr. Abbott's 
diagram occur 19 ininnt(» stars. In my chart, within a circle of 
the same radius, are laid down 57, of which two ure of the 8lh, 
four of thd lotb^ and two of the nth magnitudes, but among all 
these not one can be saliafactorily identified with any of his. 
The best approach in general appearance is that of the line of five 
very small stars in dose vicinity to « and to the immediate south 
of it, wliich may be considered as somewhat to resemble the 
crooked line of stars G, («), (^). (0, in my chart. But fhese 
are quite othervvi.«p situated with respect to u, and their general 
direction makes an angle of 70° with the parallel (from sp to n f). 

Another very puzzling feature in Mr. Abbott's description is 
the brightness be ascribes to the nebula, which he states to ** give 
out fully twice as much light as that of the Nubecula major,** 
" irrespective of size." How far the diminution of light in n from 
the 2d to the 6th magnitude may affect the visibility to the naked 
eye of the nebula in a dark night, I cannot pretend to say ; but 
on no occasion do I remember to have perceived with tlio naked 
eye any nebulosity about it even in a dark night, and assuredly 
not in a twili^lii, such as just to allow stars of 2.5 mag. to become 
iristble. Such a twilight effectually obliterates both the Nube- 
cuUb, which, however, are both — the N. nugor especially — very 
conspicuous objects in a dark night 

It is much to be wished that some southern observer furnished 
with an equatoreally mounted telescope would without further 
delay set to work in earnest, and map down the stars visible 
within this most interesting area, down at least to the loth or 
1 ith magnitude. Possibly I may have done Mr. Abbott injustice 
by assuming that bis diagram is intended to eonvey any <feltn«a- 
tion at all of the stellar contents of his field of view ; or anything 
beyond the forms of the nebulous masses, as existing among scat- 
tered stars. But the question once raised is of the last import- 
ance and must be settled ; especially in regard to what he himself 
says, Monthly JVoticcs, vol. xxv. p. 4, as to the "incieased num- 
ber** [since 1837] "of brilliant isolated stars with a change in 
the position of q Argus,' as *' the effect produced with a 5-foot 
achromatic;** in obvious reference to the nebular ^fpothesU of 
the formation of stars and planets by the condensation of nebulous 
matter. And this leads me to observe that, having taxed in vain 
my recoUectioo as to the authorship of the passage which he there 
ascribes to me* on the subject of this theory, and not having 

♦ It will appear that every succeeding state of nebulous matter is 

the ramlt of the action of gravitation, and by sooh steps the eneoetnve con- 
densation of it is brought to a planetary or stellar condition. Several instances 
are on record which connect the planetary with the stellar appearance. In those 
instances wherein the collection of nebulous matter was very extensive, snbor- 
dinate centres of attraction could not fafl to be established, aroimd wliich the 
adjacent p«u"ticles would arrange themselves, and thus the whole mass would in 
process of time be transformed into a determinate number of discrete bodies, 
which wonid vUaimitelj assume the oonditioii of a durter of stan."— JMMjf 
JVbMcett ToL zz?. p. 4. 
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succeeded in finding it in. any of my published writings, I shall 
feel obliged to any friend who will refer me to the place wh^re it 

occurs, as it certainly seems to couTey a mnch more definite and 
decided view of the matter than I should now like to endorse. 



A determination of the Constant of Kutation from the ohserva^ 
tio7}s in jV.P.D. of Polaris^ Cephei 51, and S UrstB Minor is, 
made with the Trajisit Circle of the Rot/al Observatory, 
Greenwich, 185 1-1865. By E. J. Stone, Esq. (Abstract.; 

The Transit Circle of the Royal Observatory, Greenwich, has 
been in regular nse since the beginning of the year 1851, and the 
retiults, down to the year 1865 inclusive, are in the h»nds of 
astronomers. In the construction of the instrument no arrange* 
jnents were provided for shifting the relative positions of the 
reading-microscopes, or the divisions tinder the microscopes, in 
any given position of the instrument. The same divisions are 
thus employed in the observation of a star for many years. This 
arrangement undoubtedly offers great advantages for the deter- 
mination of a constant, like that of Nutation, where what we 
require is, that observations extending over many years should 
either be free from systematic error, or, which is quite as good 
for the present purpose, be affected only with constant errors. 
The division errors of the Greenwich Transit Circle were ela* 
boratelj investigated in 1850 and again in 1857. The errors of 
the divisions under the microscopes^ in the observations of tbe 
Nadir-point with the reflecting eye-piece, in the observations of 
Polaris, Cephei 51, and ^ UrscB Mi?ioris, above and below pole, 
have also been separately investigated in 1857 and iH6^. 

The astronomical llcxurc of the telescope has been deter- 
mined on the following occasions: — 





Date. 




Horisontal Fl«zur«. 


1850 


Dec. 


30 


+ 0-41 


1851 


Feb. 


<; 


+ 0-88 


1852 


Dec. 




+ o*»o 


1857 


Jan. 


5 


+ 0-46 


1857 


Jan. 


21 




j86o 


Sept. 


I 


+ o'67 


1864 


Sept. 


7 


+ 0*76 



The mean value of the horizontal fleznre = + o'''58.' 

, 1867 April ss '-0*34 
1867 May S —0*31 
1867 May 13 —0*37 
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Mean 7aloe of the horisontal ilezare = — o"*34- 
In the autumn of 1865, the central cube of the transit-circle 
pierced to allow of the adjustment of the wires of the coIU- 
mating- telescopes on each other, without the necessity of first 
raising the tran>it-circle. In the oporation of piercing the ctihe 
the state of strain of the instrnnicnt wa^* so changed that the 
horizontal asti oiumucal llexuro of the instrument was found to be 
altered by nearly one second of arc. From the erection of the 
instrument to the time of piercing the cube, a discordance of a 
well-marlced character had been observed between the nadir 
points^ determined from observations with the reflecting eye- 
piece, and those resulting from observations of stars, north and 
south of the zenith, directly, and after reflexion at the surface of 
the quicksilver. With the change of sign in tlie tlexure of the 
telescope, a change of sign in the law of the discordance R — D 
has also been shown by the observations of 1866 and 1867. If 
the discordances between the nadir-points arise from imperfect 
correction under the assumed law (= constant x sin ZD), a slight 
abrupt change in the resulting N.P D. of a star may be expe<»ted 
to take place witli the piercing of the cube. Such a change 
would, to a very considerai>l*' ''xtHin, he de.stroy<>d by the method 
adopted in the Greenwich reuuetiuns of applying a correction to 
the final results for the discordance R — D. I have, however, 
thought it better, for my present purpose, to keep entirely free 
from the necessity of applying any empirical correction such as 
that for R D, and have therefore terminated the investisration 
with the date of piercing the cube. As all the observations 
after September 1865 were made \\\{\\ tlie altered flexure, I 
have not been able to cmplov the observations of Polaria made 
in the year i86(;: the annual group for this year would not be 
strictly comparable with preceding annual groups. 

The observations made use of have been extracted from the 
N.P.D. ledgers printed in the volumes of Greemoich Observa- 
HonSf 1851 to 1865. Different division errors, values of assumed 
horizontu astronomical flexure, and nadir-points deduced from a 
combination of reflecting-eye-pieee determinations with results 
obtained from observations of stars by reflexion, have been em- 
ployed in the reduction of the results as extracted directly from 
the ledgers. As the nadir-points employed are mixed up with 
the adopted flexure and adopted division errors, I have thought it 
better to reduce all the observations to nadir-points determined 
with the reflecting-eye-piecc alone. The following Tables give 
the data employed ill the reductions of different years, the data 
adopted, and the corrections required to reduce the material to 
one uniibrm system. 

Colatitnde used 1851101854 38 31 ai*8o 

1855 to i860 M'Otf 

186 1 to 1865 21 '80 

Adopted co1«titiide 38 3' 
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GorrectioDB for DiTinon Errors + E£feel of Astronomical Flexure, 

as used in the Bednctions. 







1(51 '!» 185X. 


iSn to i8s6i. 


f8f7. 


iSfSto 1II64, 


it6f. 


Nadir 




+ o-''86 


+ 0-63 


+ 0*76 


» 

+ 1*02 


» 

+ I '20 


Polaris 




+ o"69 


+ o"6o 


+ 1*07 


+ 1*09 


+ i*i4 


Polaris 


S.P. 


+ 0-92 


+ O' £4 




+ I -40 


-f 1-45 


Cephci 51 




+ 0*72 


+ o*63 


+ 0-99 


+ o'99 


+ I 05 


Cephei 51 


S.P. 


+ o'79 


+ 072 


+ 0*92 


+ 0*92 


+ 0*96 


) Urue Minoria 




•l-o*8i 


+ o'7i 


+ 0-94 


+0*94 


+ I'OO 


lUrMiHiiuwii 




+079 


+0'7» 


4* 0*92 


+ 0*92 


+0-96 



Corrections for Division Errur^i -f Effect of Astronomical Flexure, 

adopted in this investigation. 

Nadir wi.0'75 

PoluiB «■ +0*64 
Polaris 8.P. 

Cepkeisi » + o-73 

Cephei 51 S.P. = •t-a-45 

I Urm Minoria 0*64 

I Uns Minoria S.P. — <fo*5a 



Numerical Corrections to the North Polar Distances of the Ledger 

Besnlts. 







l8f I & 1851. 


X853 to 1856. 


1857. 


1858 to 1864. 


1865. 


Polaris 




+©•06 


-o'o8 


0 

— o*4a 


— o'lS 


# 


Polaris 


S.P. 


— O'l^ 


— O'Ol 


o'ao 


+o*i6 




Cephei 51 




■¥0'l% 


•o*oa 


—©•25 


+0*01 


+0*13 


Cephei 5 1 


S.P, 


+o*a3 


+0*39 


+ 0*46 


+o»ao 


4* 0*06 


1 Ursse Minoris 




— o"o6 


_o*]9 


— 0*29 


— o'03 


+ 0*09 


1 UnsB Minoria S.P. 


+ o*i6 


+o'3» 


+ ©'39 


+o'X3 


—©•01 



The value of the nutfttion-constant employed in the reductions 
has been 

9''*25 from 1851 to 1856 inclusiTe. 
9"'224 from 1857 to 1865 

The true value of this constant has been assumed 

« 

The following are the corrections for the effects of the pre- 
cessional motion of the Earth's axis, which have been employed 
to reduce the mean N.P.D.'s for each year to the year 1858. 
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Tut. pioIaHi. C«plMift. IVvwMbip 

1 85 1 — 1 '4*55> + 18-839 — ii*79x 

1852 — I 55*306 + i6'28i — ro'o25 
J853 — t 36-069 + i3"678— g 

1854 — I 16 84.0 * 11 031 — 6-570 

1855 — o 57'6i8 + 8-339— 4'*884 

1856 — o 38 404 4- 5'6oj — 3*2i8 

1857 — o 19*198 <f a'8a4 — 1*600 

1858 0*000 O'OOO O'OOO 

1S59 + o 19-190 — t*S68 4> 1*572 

1860 +038*371— 5780+ 3*117 

1861 + o 57*547 - 8*737 + 4 634 
tS6ft <f t 16*713 — 11*738 4* 6'iM 
S863 + I 35*871 — X478S + 7*581 

1864 + X 5S'o»i — 17*871 4- yoi% 

1865 + % 14*16^ — sroo) 4- 10^4x5 



ABBttined mean N.iP.D., Jan. 1, 1858,— 

ABnuned proper motion in >= 0^^*00 + 

The equatioiui of condition for the yearly groups, are 















itsx 


y + 0*7598 » 




4* o*o«6 


+ n\p 


31*06 




y + o'7443 » 




— 0*034 


4- 6J|> 




1853 


y + 0*6324 # 




— o*xo8 


+ 5 3p 


96*46 


1854 


IT 4. 0*4591 9 




— o*x8o 


+ 4>J» 


45*8i 


185s 


f + o'ax74 «r 




— 0*015 


+ 3>J» 


3!'»3 


1856 


If — 0*0103 ''^ 




— 0*016 


+ »>J» 


34*66 


i8s7 


jr — 0**739 • 




— 0*069 




4575 




|r- 0*4946 # 




+ 0*109 




57*44- 


X859 


y — 0*6650 « 




+ 0*091 


- >J» 


5»-50 


x86o 


If -0*7495* 




4* o*oti 




30*37 


x86i 


Jf - ©•7573 * 




— 0*081 


-3>ji 


43*01 


x86s 


jf — 0*6678 « 




4- 0*093 


-4>j» 


«7*99 


1863 


Jf —0*5180 « 




4* 0*093 




34*«5 


1864 


y — 0**978 » 




4* 0'OI7 


-6>|» 


38*17 



Mottiplying each equation hy the corresponding value of 10, 
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and reducing the equations to two by the method of least squares* 
we liftye the following equations for the determination of y and z, 

536*8oy— 84*304 jr« + o'47» + an Ip. 
-84-204 y + 167*257 « — — 14157 + 913 Ip* 

From ^hich we deduce 

« — — o"'09i + 6'i 

or Nutation constant = 9'''i33 + 61 ^ p, 

Cepkei 51. 
Assumed mean N.P.D. Jan. i, 1858,—* 

a* 44' 59"*8 + y- 
ABsnmed proper motion in K.P.D. as 4> o^''oB + 

The eqnatione of condition for the jearlj groups are 



Tcv. 












1851 


y ♦ 0*41} # 






+ 7>c 


10. 

3 


t85s 


y + 0*074 # 




0*040 


•f 6)e 


3 


185J 


y — 0*^51 X 




+ 0*090 


•1- sie 


3 


1854 


y - 0*563 * 




+ 0*140 


4* 4le 


9 


1855 


y — 0*803 * 




+ 0*470 


+ 3>c 


5 


1856 


y -0*948 # 




♦ 0*483 


+ 2)e 


6 


1857 


y — 0^87 « 




4* 0*464 


+ S« 


5 


185S 


y — 0*9*3 * 




+ 0*472 




12 


1859 


y — 0'7aa # 




+ 0'430 


- >e 


>4 


t86o 


y — 0*490 # 




+ 0*156 


«- 2)« 


8 


1861 


y — 0*166 « 




+ 0*278 


— 3>e 


6 


i86» 


y + o*x6i # 




* 0*296 


-4)c 


3 


t8«3 


y -f- 0*480 « 




0*X02 


-5»c 


12 


1864 


y 4> 0*737 9 




4 0*076 


- 6}tf 


tl 


1865 


y 0*918 « 




+ 0*238 


— 7>c 


5 



Multjplyinn^ each equation by the corresponding valne of w, 
and reducing the equations to two by the method of least squares, 
we have for the determination of x and y the following equa- 
tions,— 

105 y — 26*157 jf =+ 30 470 — 99)* 
— a6*i57 y + 49778 * «B — i6'o85 —133^0 
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From whick we find 

* » — o*''i96 — j'^ le 

or Nutation constant = g"'02S — 3*6 J c. 



i UrsiB Minorite 

Assumed mean N.F.D. Jan. i, 1858,^ 



3° »3' 5S"*oo + y* 



ABaumed proper moticm — o''*o3 + ) m. 

The equations of condition for the yeerly groups are 











iSst 


• 

jf - 0*4546 « - 


1-507 




iSsa 


y — 0*1306 # «* 


1*506 


•l-6>M 


185} 


Jf -I- 0*1980 M B 


1*530 


+ 5IIII 


1S54 


y + 0*5216 * — 


'»'597 


•I- 4}m 


1855 


y + 0-7748 = 


1-444 


+ 3 Jm 


1856 


y + 0*93^0 JT = 


1*260 




1857 


y + 0*9928 X — 






1858 


y + 0*9464 a? = 


1*250 




1859 


y + 0*7488 ar = 


1*347 


- ^ m 


1860 


y + 0*5524 dr «=» 


1*358 


— 2 3 w 


1861 


y + 0*1780 a: = 


1*228 


— 3 3m 


1862 


y — 0*0990 x = 


0*717 


-43m 


1863 


y — 0-4236 Jf «■ 


1*238 


— < 3 m 


1864 


y — 0*6977 X = 


1*404 


— 6 3 »3» 


1865 


y — 0*8958 * « 


1*146 


— 7 3 m 



Hultipljing each equation by the corresponding value of 
and reducing the equations to two bj the method of least squares, 
we haye the following equations for the determinations of y and 

XX — 

102 y + 23*149 x = I4i"3r4 + 32 . )m 
23*149 y + 44*560 « ~ 32*588 '4- 76 » )iM 

From which we find 

« as + o''*oi3 + 1*75 . %m. 

Nutation constant = 9"'»37 + 1*75 . 3 «t. 



or 



Taking the mean of the determinations of the Nutation con- 
stant from the observations of Cephei 51 and ^ Urs€e Minority we 
find for its value 

9"*i325 -I- 0*88 Sm — 1*8 
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This value agrees almost idontieally with tlie value reBulting 
from the discussion of the observations of Solaris, viz. : — 

9"'»33 + 6-1 . ip. 

Taking the mean of these values as our final result^ we find 
for the Nutation constant, 

g"*! J3 + j'05 >ji + 0*44 . tm - ©'90 . >c. 

From the care bestowed upon the reduction of the observa- 
tions to one uniform system, I am inclined to lay much more 
Stress npvon apparently small changes than would otherwise have 
heen the case. I have been much surprised, thereibre, to find that 
the colatitudes resulting from the yearly means of the observations 
of FolarU, above and below pole, differ considerably from the 
general average in an apparently systematic manner. 

The observations of Cephei 5 i and 3 Ursff Minoris are neither 
sufficiently numen us nor suffieiently well distributed to give very 
accurate determinations of the coiatitude from year to year. The 
observations of Cephei 51, however, appear to give changes of 
coiatitude something similar to those given by the observations of 
i%»ZarM. Ill the case of the observations of I Vr$<B Minoris the 
corresponding changes are not well shown, or they are disguised so 
as not to be easily recognizable. The following ta!)le gives the cor- 
rections to coiatitude, resulting from the observations of Po/am 
above and below pole, for the years 1851 to 1865 : — 

Corrections to Coiatitude deduced from the Observations of 
Folaris above and below the pole. 

Number of Obscrrations 



Year. 


Correction. 


AboTO f ole. 


Below Pole. 


I^Sf 


+ ©'351 


75 


S6 




+ 0*046 


66 


75 


2853 


♦©•370 




55 




+ 0-573 


86 


9« 


1855 


+ ©•423 


«S 


68 


1856 


+ 0-315 


73 


66 




+ 0*207 


9« 


9» 


:85g 


+ 0*236 


124 


X07 


1859 


+ 0*408 


106 


104 


i860 


+ o*377 


65 


57 


1861 


+ o* 102 


93 


80 


1862 


+ o* 139 


55 


57 


1S63 


+ O*02I 


69 


68 


1864 


+ 0*196 


68 


»7 


1865 




40 


54 
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If we assume that the variation of these correctiont d^ends 
upon the positioa of the Moon's Node, or correction 

= * + r COS -5) 

= z + r cos 9 COS ^+rn]ifiitt^ 

m w¥»co% ^ + y sin it, 

we have the foUofwing equations for the determinations of %* 
The probable errors of the results will be considered as equal. 



I85I 


z — 0*4-, 9 X \ o- Sg 1 y 


+ o*3 5 1 


ft 0 ^2 


v t A \ It ^ A • 52 n 1/ 


— 4. 0' "7 A fi 


1853 


z + o'aiS X + o'97» y 


a» + 0*370 


1854 


z + 0*5 19 X + 0-850 y 


= + o*573 


1855 


z + 0*781 * + o'6i8 y 


+ 0*413 


1856 


z + o'g-?^ + 0*348 y 


= + 0*315 


1857 


2 + o'997 X + 0*019 y 


= + 0*207 


1858 


2 + 0*948 X — 0*303 y 


» + 0*136 


1859 


Z + 0*785 4P 0*613 y 


= + 0*408 


i860 


z + 0*561 X — 0*822 y 


= + 0*377 


i86x 


z + 0*231 X — 0*968 y 


^ + 0*102 


i86« 


z — o'ii9x — 0*988 y 


= + 0*139 


1863 


z — 0*419 — 0*903 y 


= + 0"02 I 


1864 


z — O'df)-] X — 0'-]ii y 


= + 0-196 


1865 


z — 0*872 X — 0*487 y 


= + 0'2l8 


These equations lead to the following 


for the determination of 



15 « 4* 3*ft86 « - i*iii jr » <f 4*i8« 
y%H z + 6'3»3 « + o*^i% y « + 1*447 
ar -I- o'pxft » 4- S'551 jr 4* 0*645 

» 

which give 

Z aa + 0*270 

X « + 0*074 
y «B 4- 0*103 

The sum of the squares of the coraeoted residusls^ 

- 0*164878. 

If we Apply the mean valBO of z only, the sum of the squares 
of the residuals will equal 

o*»8oi5ft, 

or the error of mean square has been reduced from 0^*136 to 
o"*io5. 
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Tf this evidence be considered sufficient to indicate an appa- 
rent periodical change in the colatitud© of the Greenwich Ob- 
acrvatory, it may perhaps be taken as a proof of the yielding of the 
Earth's crust under the Moon's action, or referred to a systematic 
deformation of the atmosphere arising from the same cause. 
Very slight changes in the incUnatioD of the general direction of 
the effective strata of the atmosphere would be sufficient to pro- 
duce in the colatitude apparent variations of the required amount. 
It mar, perhaps, not be out of place to recall tlie attention of 
astronomers to the results of the Rev. R. Main's attempts to deter- 
mine the annual parallax of y Draconis,* From an elaborate dis- 
cussion of the Greenwich ObaerTations, extending orer many 
yearsy made with two instraments of very difibrent construction^ 
Pond's Zenith l^ibe and Airy's Beflex Zenith Tube— the factor 
introduced to represent the annual parallax of y Draconis came 
out a negative quantity. This anomalous result was deduced 
separately frooi a discussion of the observations with both these 
instruments. 

Mr. Main's anomalous result for paraiUix might be explained 
by supposing that there exists a systematic defbrmation of the 
atmosphere with an annual period. The anomalies presented in 

the colatitude determinations from I^flaris appear to be consi- 
derably diminished by supposing a systematic deformation of the 
atmospherf^ with a period of 18 years. In this . investigation an 
annual disturbance would, of course, be destroyed. It is curious, 
to say the least, that two investigations, which would appear the 
most favourable possible for the detection of systematic changes 
•in the atmosphere, should each lead to anomalous results requiring 
apparently a rery similar supposition for their explanation. I 
consider the discordances in the resulting colatitudes too sys« 
tematic to arise from mere chance errors of observation, 

Gremioiek, 1868, Jmu is. 



Observations of the Lunar Crater IV. A*^"^, IV. 3^. 

By W. B. Birt. 

The extreme interest attaching to the crater Linne has in- 
duced me to submit to the Society the accompanying observations, 
principally made by the Rev. W. O. \V iliiams of Pwllheli, North 
Wales, of a crater near the middle of the Moon, which has mani- 
fested similar phenomena, and I do so the more readily as having 
computed the solar altitudes for twelve hour intervals at the 
latitude of the crat: r, viz. 5° S., I have arranged the existing ob- 
servations in the order of solar altitudes, commencing with sun- 
rise at the equinoxes, by which it will be easily seen that below 

* Memoirs, Vol. zxiv.; Noitces, vol. xz. No. 7. 
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certain altitudes the crater-form is distinctly and often conspi- 
cuously visible, while with higher altitudes the crater formed is 
entirely lost. 

There are one or two points of interest connected with this 
crater. With altitud s under 25° the crater-form on some oeca- 
fiion- his been lost, while on other?, with altirndcs between 30*^ 
and 36 it has been detoeted. Tho most remarkable pheTiomenon 
is the a[)pearance of two bright spots seen at altitudes l>etween 
48° and 85". On the subject of these spots a few remarks may 
probably be permitted. 

These two bright spots were first seen by Mr. Williams on 
liCay 4, 1868, 10*30 to 11*50, G.M.T. It does not appear that 
any one has observed the crater previously at so higli a solar 
altitude as 48"- 5 4°. I also saw the two spots with the Crossley 
Equatoreal of 7 3 in. aperture on May 6, 184S, exactly as de- 
scribed by Mr. Williams, who observed them with an aperture of 
4'jJg^ inches, and noticed that there was a dark interval between 
them of about one-third of the diameter of either, they were 
about equal in brightness. Mr. WilUams has seen them when 
the Sun was near its meridian altitude. 

On Rutherford's Photogram, 1865, March 6, there is east of 

the spot lY. A* '7, IV. A ^39^ a rather indistinct light circle 
with a somewhat dark interior, the whole very much less bright 
ihan IV. A* IV. A^ 39. It is possible that the east of the 
two bright spots may be this which favourable circumstances have 
rendered more distincUy visible as well as brighter. On Mr. De 
La Rue's Photogram, 1865, Oct. 4, IV. A* IV. A ^39^ ig an 
elongated white spot, the elongation is towards the valley 

IV. A ^9^, which agrees with the line joining the two spots seen 

by Mr. Williams. 

The spot IV. A " IV. A 5 39, is thus described in the British 
Association Lunar Catalogue, — 

"A bright >pot SSW of IV. A'' 7, 5"*94, Mag. 0-37, probably 
a crater on the NE. border of Hipparchus.'* Latitude 5° S. ; 
longitude 2° W. 

JVote. — 1 V . A " 7 is Hipparchus F. of Beer and Miidler. 



Observations of IV. A " ' ^ I V. A ^ 39. Latitude s'' S. ; 

Longitude 2* W. 

Morning illumination. 

Bright- 
No. Year. Date, G. M T. Autliority. Suu's Alt. ness. Character. 

000 

1 1867 Ma) ii,8y Birt 0-6 ... A shallow crater. 

2 1868 Feb, T, 5-6 Williams 6-12 ... Crater wol! seen. 

3 1868 March 31, 7^ Birt 6-12 ... Crater well defined. 
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On certain partial Lvnar Eclipses not noticed in tke Nautical 
Almanac. By R. A. Proctor, B.A. 

When there is a total or partial eclipse of the Moon by the 
Earth's umbra, the times of first and la.st contact with the 
penumbra are recorded in the Nautical Almanac. But wlien the 
Moon passes wholly or in part within the penumbra without 
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touching the umbra, no notice is taken of the phenomenon. This 
seems a defect, for the penumbral passages have now an evident 
yalae on account of tbe application of apecCroscopic analysis. 
Alsob ihore seems something defective In the theory of eclipses, as 
presented in works on Astronomy, in which, so far as I have seen, 
no notice whatever is taken of penumbral lunar eclipses. It may 
readily be shown that when these eclipses are taken into fircount, 
the total number of lunar eclipses in any long period slightly 
exceeds, instead of falling considerably short of, the number of 
solar eclipses. 

It should be noticed' that when a solar eclipse occurs alone — 
that is, without a lunar eclipse at the preceding or following fall 
Moon ^ the Moon is always penumbrally eclipsed at one of these 

epochs, and more commonly at both of tlicm. So that, when there 
are only two eclipses in tho year — in which case both are solar — 
there are frequently four penumbral lunar eclipses, and there must 
be two such phenomena. 

In the present year there are only two solar eclipses : one of 
these was annular and occurred in February, the other is the 
great total eclipse of August 17th next. The Moon will he 
penumbraUy eclipsed both before and after the great eclipse. 
The former penumbral eclipse will not bo visible in England ; 
the latter I give the elements of this eclipse as deduced &om an 
approximate calculation and projection : 

Greeawidi Men Tims of OppoiUiloii in R. A. Sept. 1 14 54 o 



Moon'e Bight Asoenaion . . ' 45 40*7 

Moon'i Declination S. 9 11 13*7 

Son's Dedinalion N. 7 $» 14*5 

Moon's Honriy Motion in R.A aS 55*5 

Sun's Hourly Motion in R. A .. .. a i5'8 

Moon's Honrlj Motion in Dcd. N. 8 45*^ 

Sun's Hourly Motion in Ded S. 54-8 

Moon's Bquetoxed Horisontd FSraUsx .. 54 11*4 

Son's Bqnstored Horisontd FsnUax .. ». 8*9 

Moon's Troe Send-diatneter 14 47-5 

Son's Troe Semi*diameter 15 53*8 



These values, applied in the usual manner to the projection of 
the eclipse, give the following results: — 

b m 

Fiiat Contact with the Penumbra, Sept. lat 14 16 

Middle of tiieEohpae iS 43 

Last Contact with tiie Fenombn 17 10 

Magnitude of the Penombral Kclipae (Moon's Diameter i) 0*33 

The first contact with the penumbra occurs at 11° 15 from 
the northernmost point of the Moon's limb towards the east. 
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The last contact at 44° 20' tow.arcis tlie west. 

At the time of central eclipse the penumbra intersects the 
Moon*s limb at points 49° 40' from the north towards the east, 
and 83° from the north towards the west. The middle of the 
shadow lies, therefore, 16° 40' from the north point towards the 
west. (In all eases for direct image.) 

I take thia opportunity of remarking that, during a total lunar 
eclipse, a portion of the faint light still received frnm the Moon is 
probably due to the Sun's corona; and, therefore, the spectroscopic 
examination of the Moon at such a time might have interesting 
results. During some total eclipses the Moon has been wholly 
obliterated firom view, e^en with telescopes having considerable 
light -gathering power. It might he intefesting to inquire how 
far this peculiarity bears on our yiews respecting the coronau 

I wish alsor to call the attention of obBer^ers of the Sun to the 
importance of carefully noting the appearance of the solar disk 
from the 14th to the 20th of August. The observers of the 
Great Eclipse on the 17th will, doubtless, record the exact posi- 
tions of the rose-coloured prominences around the Sun s di&k ; 
and the comparison of such obsenrationa with the recorded posi- 
tions and motions of solar spots and faculsB may possibly serve to 
exhibit some audi association as has been suspected between the 

coloured prominences and the solar apots. 
♦ 



Minor Planet, (m) (Egle* 

The following elements ealeuUted from obserrationa of 17 

Feb., at Marseilles, and i and 14 March, at Leipzig^ by Herr 
Yogely are given A»t Naeh^ No» i6S7, 

iS6^, March 1-5, Berlm M.T. 



Mean Equin. 
i86S*o. 





346 34 4»<o 




165 14 3»'7 




%%% 49 »s'9 




16 5 41-7 




Z 8 i6*8 


log« = 


0-485130 




664'''xao. 



Minor Phnet, Chtho. 

The following elements, calculated by Dr. Maywald from 
Normal Places of March I and 50, and April 28, are given An, 
Nach,, No. 1696. 
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Epoch 1868, Jan. 0 0, Berlin M.T. 

o / ' 
H«s 60 44 as* to 

A«B 126 21 10-45 

Q m 160 35 a6*g8 • 
» ^ It 43 ^9*78 
f « 14 a6 13*14 

lof a s 0*4158793 
l» - Sis' -0564. 



Minor Fianet^ ® JtuiMtf. 

Discorered by Prof. C. H. F. Peters, Clinton, N.Y., on the 
1 8 April. The following elements calculated him from obser- 
vatioos of April 18, 22, and 26, are given Att, Naeh*, No. 1695. 

£poch 1868^ April 30'o, Berlin M.T. 

O I 0 

M«°« 4 18 49*8 
«r — 180 59 48*0 

a -353 41 rt 
t m ts Z 1*9 

f m t% I ••54 

^ • 7ai6^'6p3 
log 0*4591396 



A telescope presented to the Society by Mr. Baker, Optician, 
High Ilolborn, was exhibited at the Meeting. The following is 
Mr. Baker's letter addressed to Mr. Huggins, Secretary of the 
Society:— 

" I have recently come into possession of the earliest formed 
equatoresj instrument, wliich I believe to be one of three alluded 
to by Mr. Short in his letter to the Royal Society of Dec. 7, 1749 
(see Philosophical Transactions of that year, p. 24.1). It con- 
sists of a Gregorian telescope mounted upon a universid stand, 
with hour and daeliiiatioki drcleai and is, to all appearance^ in its 
original state. 

It has occurred to mo that tbis instrument would protttbly 

be acceptable to the Royal Astronomical Society, and would be 

deemed worthy of a place in tht ir Museum of Instruments ; if 
such should be the case, I shall have much pleasure in presenting 
it to the Society, and have forwarded it to their Apartments for 
the inspection of the Council." 

It was, at the Meeting of the Council, resolved that the thanks 
of the Coanci! bo given to Mr. Baker for his valnable addition to 
the Society's collection of instrumenta. 



Mean Equin. 
i868'0. 



H3 

Observations and Elements of Comet. By Dr. A. Winuecke. 

The new Comet has been observed by me on ^veij night since 
its discoYerj, June 13 ; the me$aateB are the following : — 

(Lttitude ^ 5^ 4^1 Longitade m* 14* Wot of BotUn.) 
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Adopted Mean Places of Stars of Comparison, i868'0. 



i s a 3 7 15-03 } Bi +47 47 15*6 Argrl. vol. vi. 

e 3 10 30*14 47 13 11*3 Radcliffe 922 

d 3 14 34*83 48 19 57*1 Argel. Zone 64, Ho. 61 

• 3 11 1*09 49 14 3 '6 Argel. toI. vi. 

J" 3 3' 4^5<^ S<> *i Argel. Zone 71, Mo. X 

9 3 33 48*^7 450 14 47*1 Raddiffe 1066 



The first comparison of the Comet was made with an ano- 
nymous star 9.10 mag., and therefore uot yet reduced. The 
instrument used is a refractor of 5 inches aperture by Hertel aud 
Beinfelder, at Manich, with ring micrometer. 

From Jane 13, 15, 1 7, 1 have found the following denkents of 
the orbit: — 

T = 1868, June 15*9316 Beil. 

o ' , 

X =287 17-8 

^ = 53 18 4^-6 1868-0 

i - =r 48 9 12*4 

logjf = 9'76S094 
Brtttrogrtde. 

MiddifiObMrr. (I'-o) AXs4i"*i a/Ss-i''*7 

The splendour of the Comet increases rapidly ; it is this night 
visible to the naked eye as a star of the 5th magnitade. The t«il 
is t degrees long in the sweeper. 

KgrkntkMf 1868, /law i8« 
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The Nortli German eirpediiion ibr the observation of the Sokr 
Eclipse of August i8 was to start from Berlin on the eyeninnr of 
Wednesday, July 8. Tho fund^ for this expedition are provided 
by the Norddeuf-chor Bundesrath, and it is understood that the 
general superintendence of the expedition rests with a resident 
Commitee of the Astronomische GcscUschaft. The astronomers 
will land at Bombay, and will probably take a station consider- 
ably to the west of those taken bj the British parties. In tiie 
sdeetion of station, and in the arrangement of their jonrnejSy 
they' have been assisted bj the adrioe m onr best Indian scientific 
aaUioritieB, 



The Editor has received from M. Hoek a list of Errata in 
the paper ^*0n the Phenomena of Meteors : " this will be printed 
in the next liuiuber. 

• 

BRBATUH. 
P. 9, line 22, for Uranm read iiaturn. 
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The Toial Solar £el^ofAu^i 17*18, 1868. 
{Bxirwei hUtvrfiam Me^or /. Tiniuitl, R.B. fo the AHronomer Boyal.) 

GuntuLir, August i8, 1868. 

" This morning was very promising, and if it bad followed the 
course of its predecessor, we should have had a magnificent clear 
skjr, but it eloaded over the east with thin cnmulostrati, which, 
while hardly stopping vislaii, interfere retj much with the photo- 
graphic energy; and the result was that every negative was under- 
exposed, and we have little more than very dense marks showing 
the protuberances. The six plates arranged for were duly ex- 
posed, but the heat so concentrated the nitrate-of-silver solution, 
that, besides showing but faint traces of any corona, they are all 
covered with spots. Still we may make something of them, and 
will try. 

^ Capt. Branfill reports the protuberances nnpolarised, and the 
corona strongly polarised eyerywhere in a plane passing through 

the centre of thr Smt. 

** Complcmentarily I have to report a continuous spectrum 
from the corona, and one of bright lines from the prominence I 
examined. I am, I believe, safe in saying that three of the lines 
in the spectrum of the protuberances correspond to C, D, and b, 
I saw a line in the green near F, but I had lost so much time in 
finding the protuberance (owing to the finder having changed its 
adjustment since last night) that 1 lost it in the sunlight before 
measuring it, and I believe I saw traces of a line in the blue near 
G, but to see them clearly involves a very large change in the 
focus of the telescope, which was out of the question then. 

. ** I conclude that my result is that the atmosphere of the Sun 
is mainly of non-luminous (or faintly luminous) gas at a short 
distance from the limb of the Sun. It may Kunre had faintly 

A 
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luminous Itnes, but I had to open the jaws a good deal to fjc^ 
what I could see at first, and, coneoquently, the lines would be 
dillused somewhat, still I tliiiik I i^huuld have seen them. The 
prominence I examined was a verj high narrow one, almost to 
my eye like a bit of the San through a chink in brightn^ and 
colour (I could see no tinge of colour), and somewhat zigzagged 
like a flash of lightning. It must have been three minutes high, 
for it was on the preceding side of the Sun near the vertex, and 
was a marked object, both in the last photo-plate just before the 
Sun reappeared, and to the e3^e. 

" Captain Branfill saw the prominences coloured, as did two 
other gentlemen, but one in my Observatory (like myself) only 
saw it white. I should, howoTer, say that for long I never saw 
» Ononis markedly red, nor Aniares^ and I may not catch red 
soon, though I cannot conceive this being so. 

" In conclusion, I may note that the darkness was very slight, 
and tlie colour not half so gloomy as in the eclipse of l^S7» which 
was partial at Delhi, where I was then*" 



On the Cluster in Perseus. By Dr. 0. Fihl. 

I have the honour of laying before the Society the results of a 
micrometric examination of the Stellar Cluster in Perseus, com* 
monly designated 65 Bode or 34 Messier, which I have been 
prosecuting since the year i860, with a view to obtain, wiihin 
comparatively small probable errors, a menburaLion of ail the 
more conspicuous stars, sufficiently exact to atrvQ as a basis for 
investigating, at some remote date, the mechanism of tl^e system. 

The Instrument employed is a Befractor^ with 3} inch aper- 
ture, by H. Krog, of Bergen, equatoreally mounted by Lohmeyer 
of Hamburg. Owing to the stars under examination, with three 
or four exceptions, being of a magnitude too low for the employ- 
ment of a wire- micrometer with illuminated field, and the instru- 
ment not being provided witli an arrangement for the illumina- 
tion of the wires upon a dark field, I have been reduced to tlie 
exclusive use of bar-mierometers (Boguslawski'a), with magni- 
fying powers of 40 and 120^ and to a ring^micrometer, witfi a 
magnifying power of 40 f the latter, however, has been used to a 
less extent. 

All the measurements have l)cen referred to one particular 
star (No. 25 in the list) on the southern side of the group; the 
absolute position of which, as well as that of the secondary star 
(xso. 33) on the northern bide, required for using the Boguslawski 
micrometer, has been determined by recent observations by Ar- 
gelander and Fearnley, as also by myself. 

From these two fundamental stars a triangulation of the whole 
group has been performed, principally with the bar-micrometer, 
and in effecting this I haye, fbr convenienoe, in addition to the 
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two above-named stars, employed nineteen others, partly for ob- 
taining the Right Ascension and partly for the Declination. 
These stars have been examined with special care with reference 
to the two fandamental stars ; and the probable error of their 
positions in that co-ordinate^ for the detefrmination of whieh for 
other stars they have been employed, does not generally amount 
to o"-2 5 of Great Circle. 

A Tiuuiber of observations have Vieon taken with the rjnjr- 
micrometer, mostly with a specific object in view ; for instance, 
the determination of very small dilFerences in Declination. Ti»e 
total number of stars whose positions have been measured is 85 ; 
the probable errors in no case amount to o'^*5 of aro of Great 
Circle in either co-ordinate; the mean probable error being in 
R.A. = o''-298, and in Decl. o'^'^o^. The positions in R*A. and 
in Decl. have in the majority of cases been obtained by separate^ 
observations, the nuryiber of which, exclusive of tliose taken for 
obtainin<»' the absol ni? positions, is as follows: — For U.A. 541 
sets in all, or 65 on au averat^e for each star; for Decl. 461 sets 
in all, or 5*5 ou ao average i'or each star; but of the latter ob<*' 
servations, 418 have been taken with the bar-Bieromefer, and 
with that number of sets in either of the two opposite oblique 
positicms of the bar. Each set consists, in the m^orlty of cases^ 
of from six to eight passages across the field. 

So large a number of observations was necessary in order to 
ensure the accuracy required, more especially as the limited size 
of the instrumwt and the nature of the micrometers employed 
are not favourable for obtaining exact results with but few 
obseryations. ' 

Haying no Meridian Circle at mr disposal, I have had to 
adopt a circuitous and somewhat laborious method for deter* 
mining the absolute position of the group, and for that purpose 

resorted to y Andromedee, the position and proper motion of 
which have been cloiiely determined by several of the most dis* 
tinguiphed of modern astronomers;* this star, at a distance 
of about 38'" preceding the centre of the group, having a De- 
eUaation .of about 30' of arc south of two of the larger stara in 
the system. 

By means of the ring-micrometer (with a mean radius of 

t023''*79) the Declination of those two stars, with reference to 
y AndromedfC, was found by eleven passages of each. The Kii;bt 
Ascension ot" three other stars, more favourably .situated lor that 
purpose than the two above-named, was determined, on an average, 
by eight passages of each. 

However, being sensible of the numerous clumces of error ia 
this mode of determining the position with comparative exaetnesfl^ 
I applied to my friend, Professor Feamley, Director of the Royal 
Observatory, Christiania, who, by means of the Meridian Circle, 
kindly obtained the positions of two of the northern, and two of 

* Miidier : " Der Fiiatemhimmel,'' p. 



Digitized by Google 



Dr, Pikl on the Cluster in Perseus, 



the southern, stars, including the two fundamental stars (Nos. 25 
and 33), referred to above. 

Having noticed in the Astronomische Beohachtungen of the 
Bonn Observatory, that three of the northern stars in the group 
bad been measured by tbe Meridian Cirde of that establishment, 
among which were , the two observed bj Professor Pearnlej, I 
wrote to Professor Argelander, who most obligingly furnished roe 
with his positions, as also with the Right Ascension of two other 
stars. On my own measurements of Right Ascension of the above 
three stars, by means of y Andromedce^ whose position had been 
determined with a probable error of o*'023, 1 felt safe in placing 
a considerable degree of reliance; and as Argelander*s and Fearn- 
ley's positions, in that co-ordinate, of one of the two stars ob* 
talned by both, did not agree yery well, whereas my positions, 
both for this star and for the second measared by those astro- 
nomers, — and with regard to which they agree closely, — was not 
far from the mean of their results (o' 094 and o**058 respect- 
ively), I liave felt justified in using my own results, as well as 
those of Argeland?r and Fearnley, for finally determining tbe 
absolute Right Ascension. 

Bat in finding the absolnle Declination, I have totally rejected 
. my own results, determined by y Andromeda, which, however, 
within 2" agree with the mean of Argelander and Feamley*8 posi- 
tions: for in this co-ordinate two canaes of error are present 
which cannot be eliminated, viz., the error arising from the error 
in value of the dimensions of the ring of the micrometer, and the 
error to be anticipated from tiie vast difference between the 
intensity of light in y AndromedcB and of the stars compared 

With it, — an error which, with so- large a difference in Declina- 
tion, could not be neutralised by measuring the pairs of stars in 
the upper and lower part of the ring alternately. 

By combining Argelander's and Fearnley's results with my 

own, the ultimate value obtained in llight Ascension varies in 
four stars from 4-0**319 to -f o''328, and in one (No. 33) the 
difference is — o»'OJ ! from those of Argelander's. It may, how- 
ever, be observeil, that the first four of these stars i\ave been 
observed by Argelander only on one evening, and upon only one 
to three wires, whereas the last has been observed on two occa- 
sions, and, on one of these, upon seven wires. On thd other 
hand, the above ultimate value varies from —0**105 to —0^*247 
from Fearnlev's Right Ascensions. 

By combining the positions in Declination of the four stars 
measured by Pearnley, and of the two by Argelander, with my 
own relative positions of these stars, the resulting values vary 
from + o"*50 to — 1''-30 from Feamley's, and are +o''''o8 and 
s'^'sS, respectively, at variance with Argelander's positions ; the 
former difference being for the star Ho. 33, observed by Arge- 
lander with the four microscopes, whereas the latter was observed 
with only one. 

The^main object of my investigation being to determine the 



Dr. Pihl on the Cluster in Perseus, 249 

relaiwe pontions of <Iie individnal stars, thej hare all, as previ- 
ouslj obseryed, been referred to a single star (No. 25) in the 
sonUiern part of the group. 

In the following Catalogue the positions with resped to that 
star are, therefore, given, — in K.A. in ^seconds of time, and in 
Decl. in seconds of arc, — but separate columns also contain the 
absolute positions. 

The Probable Error of each position is specified: with regard 
to R.A. this error is expressed in time^ and in an adjacent colamn 
reduced to arcs of Great Circle, 

In the calculation of the Probable Errors, due reference has 
been paid to the relative value of each observation entering into 
the calculation ; the formula employed being 



P.E. 



— 0*6744^ / ^ — ^ 



or, tor sets with each observation of equal vslae, the reduced 
form, 



/ 2 A* 
P, B, — ©•67449 ./ — 



n denoting the number of observations, and Pf' pni, the 
relative values of the separate observations entering into the 
calculation. 

The constants employed for the calculation of Precession are 
those of Bessel. 

With regard to the magnitude of the stars, I have endea- 
voured to express them according to Argelander*s standard. 

The Positions of Bessel in the last column of the Table 
are reduced from those given in the Komysbetyer Beobach' 
iungen^ vol. xvii.: for Zone 529, the corrections given in Cat II. 
by Weisse, have been taken into account. It will be observed, 
that these positions, and specially the positions inier se of these 
seven stars of Bessers, are, within amounts not altogether slight, 
St varifinre with tho^^e T have found to exist at the present time. 
J am aware that it would be premature to conclude from these 
ditferences any proper motions of the stars; but, at the same time, 
the uiii'erences are, no doubt, large enough to deserve special 
notice. In Declination, for instance, Bessel's position for No. iz 
differs — 9"*67 from mine; for No. 25 — 2"'Oi ; for No. 60 H-2"*4i ; 
for Ko. 32 — 7"'04, &c. Bessel's difference in Declination be- 
tween Ko. 12 and No. 60 is, therefore, upwards of 12", and 
b<*t wpf-n No. 60 and No. 82, about 9"* 5 at variance with mine, — 
differences which appear somewhat suspicious. They are, un- 
doubted!}, very large, if supposed to arise ujeicly from errors in 
observation, — considering that Bessel's mean Probable Errors in 
Declination in his Zone Observations are, so far as I am aware^ 
only about and that the mean Probable Error in my ob- 
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serrations of these stars is only o"-2i. It might be infened that, 
as Bessers Deelinadoiu are, in all cases but one, — samelj, in 
that of No. 60, more southerly than those obtuned by means of 
Argelander and Fcamley's Meridian ObserratioDs, — the excep- 
tion, regrards No. 60, may be owing to an error in the reading 
off of thp Declination of that star, — a supposition which the De- 
cUnMtion given by Lalande wf»uM sppra to corroborate. But, on 
tiie otlier hand, it may be rfinarked tliat Bessel has nieajiured 
Nos. 25 and 60 on the saaic evening, and, consequently, the one 
immediately after the other, and that yet he has placed No. 60 
$""iO north of No. ; while now it is, according to my mea- 
snn inent, o"'93, and, ac ording to Ftrarnlcv, even 2'''y^ south of 
it. Now, if the probable error of a sinj^le star in Bessel's Zone 
Observations is in Decl. = i"'5, the m< an probable error of the 
above seven stars would be o'''6. But the moan Declination of 
Bessel's seven stars is ^"'ZJ south of the mean Declination now 
determined. Is it probable that this difference is owing merely 
to errors in obserration, or to errors in the constants^ notwith- 
standing Weiaae's rcTision of Bessel's Tables of Reduction, and to 
no physical change? Of course this cannot now be answered; 
but I trust that the examination, the results of which are con- 
tained in the preceding Catalogue, may, on some future investi- 
gation, bo the means of succCftsfuUy solving tlje problem, as 
regiirds tiie mutual proper motions of the stars in this extensive 
system. 

On the Plate representing the group, I have, in addition to 
the stars measured, marked all other stars (117 in number), 
which, under the most favourable circumstances, can be seen or 

sighted in my instrument. Their positions have no claim to 
accuracy bevond that of careful sketches. The 8; .,tars numbered 
on the plate have alone been measured and laid down accordingly. 



No. 


Mjtg. 


No. 
of 
OlM. 


Right Aiceiuion. 
Mean R.A 
&.A. refer, to 

in^vi. No. %$. 


Prob. Error. 
Sees. Sees. 

oC of GC 
Tin*. Cire. 


Yearly Precosiion. 

1865 -a Seoul. 

ChMigc. 


Declination. 
No. Aleaa 
of UecL 
Obe. 1865 a 


1 


10.4 


? 


I 31 50 286 


-62-682 


K 

0041 


* 

0-46 


3-8172 


+ 00396 


4 


42 13 26-20 


2 


9,9 


6 


56-069 


56-899 


■039 


■43 


-81^1 


•0396 


4 


42 14. 36-90 


3 


J 0.4 


4 


59x86 


53882 


•027 


•30 


'8192 


•C396 


6 


42 16 35-71 


4 


lO.t 


4 


3s 10*725 


42243 


•018 


•20 


*8i62 


•0397 


4 


42 7 59-28 


5 


9.8 


4 


ir886 


41*082 


*024 


•z7 


'8222 


•0398 


4 


42 21 36 72 


6 


10.7 


5 


ir974 


3«'994 


•026 


•29 


'8158 


•0395 


4 


42 6 39'84 


7 


8.8 


8 


19-383 


33-585 


'020 


•23 


■8209 


•0397 


6 


42 17 ari2 


8 


10.3 


4 


19-81} 


33 »55 


*022 


•2$ 


*8i96 


•0396 


4 


42 14 »3'34 


9 


«.7 


9 


»2-844 


30*124 


•020 


•as 


-8221 


•0398 


5 


42 19 25-98 


>o 


n 


4 


24*871 


»8«97 


•015 


•17 


•8241 


•OJ99 


5 


42 23 46'! 8 


11 




S 


*r534 


*5'434 


•039 


•43 


•8161 


•0394 


4 


42 $ 5 09 
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Right Ascension. Prob. Error. Yearly Preoesrion. Declination. 



No. 


Mag. 


No. 
of 
Ota. 


Mean 
R.A 
1865^ 


R.A. 
refar.to 
Mow »s> 


Sec*. 

of 
Hum. 


Sees, 
of Gt. 
OI»e. 


i86$-o 


SecuL 
Chmg*. 


No. Mean 
of ]>e«J. 

Ota* 1865-0. 


IB 


«.7 


s8 


0 m a 
% 32 Jl'IS] 


—10*845 


a 

0*014 


» 

0*16 


3*8i68 


• 

+ 0-C394 


7 


42 5 46-83 


>3 


10.7 


4 


34-017 


18-951 


'O18 


-ao 


-8a5a 


•0399 


4 


42 24 47-47 


H 


10.7 


6 


34*3»9^ 


18^39 


•043 


•48 


-8148 


•0399 


4 


42 23 52*69 


»s 


10.5 


4 


37448 


15*510 


>oao 


•13 


'8151 


*o399 


7 


4» *3 5974 




9-5 


6 


38*3 la 


14*656 


•031 


•36 


-8184 


•039s 


6 


41 8 3814 


»7 


10.7 


4 


40*601 


il'367 


-0x9 


*ai 


*Si58 


• '0399 


6 


41 15 4*aa 


It 


9*3 


7 


41-075 


11-893 


'Oil 


•*4 


*8aa6 


•0397 


5 


4a 17 47-«i 


'9 


10.5 


4 


4i'39» 


11*576 


*ot8 


-at 


-8111 


•0396 


4 


41 14 1307 


«o 


iOb7 


5 


43'664 


9*304' 


■041 


•46 


•8*54 


•0398 


4 


4* *3 43*3« 


11 


104 


4 


4f-io6 


8-86i 


-013 


-16 


'8x41 


•0391 


5 


41 57 37"58 


%% 


9*4 


4 


4f486 


S'481 


*oi6 


•x8 


'8113 


■0396 


4 


41 14 11*17 


*l 


9*4 


4 


45*978 


6i'990 


*01» 


•»5 


*8aio 


•0396 


4 


4* "5 4>'94 


H 


9*9 


S 


5oraii 


»757 


•034 


•3« 


•8149 


'0391 


4 


41 5« 45*oi 


>S 






59-968 


0*000 


••• 




*tx6o 


•0393 




41 045*47 


16 


9-3 


4 


5^345 


+ 6*377 


• '017 


•30 


•8»73 


*o399 


4 


4a 15 a8'ox 


ay 


94 


6 


59-695 


6*717 


'Oil 


■H 


'8140 


•0397 


7 


4» »7 55-o« 


«8 


10.0 


5 


33 o^8ao 


7851 


-04a 


•47 


•8195 


■0395 


5 


41 7 »9'99 


a9 


9.« 


4 


1-897 


8-919 


*oi7 


•19 


*Sax3 


-0396 


5 


41 II 29-00 


30 


lo.a 


7 


7743 


14*775 


•033 


•37 


•8201 


•0395 


5 


41 8 6-i8 


3i 


8.3 


1« 


8*780 


15*811 


-015 


•'7 


•8ai8 


'0396 


10 


41 XX 16*10 


3* 


ia6 


4 


ta974 


iS<oo6 


*oi9 


•33 


•8143 


•0397 


5 


41 16 48*47 


33 


7.8 


• • ■ 


14 345 


11-377 






•81&4 


•0399 




4a 15 36*01 


34 


lai 


5 


15-326 


22*358 


-022 


•25 


-8196 


•0394 


5 


42 5 33*85 


35 


8.0 


4 


16*896 


23-928 


•013 


•»5 


'8229 


*0396 


8 


42 12 35*76 


36 


8.0 


20 


18*637 


25-669 


015 


•17 


•8230 


•0396 


5 


42 12 43'6o 


37 


I0.2 


5 


19-779 


26-811 


•038 


•4* 


■8195 


•0394 


4 


42 4 29-36 


38 


8.9 


6 


2Z-090 


29-122 


-030 


•33 


•822 1 


•0395 


5 


42 10 


39 


XOm|. 


5 


23'773 


30-805 


•031 


■34- 


■ S 1 6 I 


•0392 


4 


41 56 8-23 


40 


9.2 


II 


25-007 


"2-G39 


•029 


•32 


•8171 


•0392 


9 


41 58 0*42 


4« 


7-7 


10 


26*080 


33-1 12 


*oi 3 


•15 


■8213 


•039s 


»3 


42 7 39 70 


4« 


9.8 


4 


26*755 


33787 


•032 


*35 


'8229 


•0395 


5 


42 II 10*51 


43 


g.S 


6 


30*434 


37-466 


*023 


•26 


•8249 


•0396 


8 


42 15 11-04 


44 


10.3 


5 


30*660 


37-692 


•035 


•39 


■8228 


•0395 


4 


42 10 25*06 


45 


9-3 


9 


3»-355 


39-387 


-028 


•31 


•8238 


•0396 


4 


42 12 26*87 


46 


8.7 


6 


33-330 


40-362 


•030 


•33 


•8228 


•0395 


7 


42 10 2-33 


47 


7-7 


12 


33487 


40"5i9 


•oil 


•14 


•8216 


-0395 


12 


42 7 11*67 


48 


8.3 


7 


33'59o 


40622 


-02 1^ 


•28 


-8237 


•0396 


5 


4* 5^'33 


49 


10.2 


5 


33-809 


40-84 1 


•OZ4 


■27 


<i 1 96 




+ 


42 2 30 64 


50 


8.6 


4 


34-085 


41-117 


•028 


•3* 


•8260 


•0397 


6 


42 17 12-91 


5' 


9-3 


7 


34-181 


41-313 


•037 


■41 


•8264 


•0397 


7 


42 17 4-96 


51 


10.3 


5 


36-532 


43'564 


•043 


■48 


-8266 


•0397 


4 


42 18 1-07 


53 


J04 


6 


37863 


44895 


•031 


•34 


•8193 


•0393 


4 


42 I 19*71 
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no. 


Ho. 
Mhf. of 

Ota. 


It A. 

1865-0 


B.A. 
No. 15. 


of 


Sect. 

Cifo. 


i86|t> 


8«cal. 
CkMf*. 


No. 

of 
OlM, 


i86ro. 


54 


8.3 6 


h a • • 

ft 33 4ft*ft48 '-49*a8o <ros8 


« 

V3I 


3-«a37 


4-0*0395 


7 


4» 'o 5»*93 


55 


IO*ft 5 


41*S64 


<o'n6 


*ot8 


•4* 


•8197 


•0393 


4 


4ft I 16*17 


5« 


»4 9 




$4*104 


*OIO 


*ftft 


•8141 


♦ -0395 


6 


4ft 10 45*66 


57 


io.» 6 


50*107 


57*4*9 


*OftI 




■820ft 


N>393 


5 


4ft 1 19*34 


5« 


9*5 5 


5O.S76 


<7*6o8 


'OftC 


*ft8 


■8300 


•0398 


4 


4ft ft3 35*67 


59 


10.J 7 


54*887 


6l*oio 


•037 


*4« 


•8*44 


•0395 


4 


4ft 10 'Of 


60 


7«s II 


5S'6co 


6ft*69i 


*OftO 


•*3 


'8ft03 


•0393 


18 


4» 0 44*55 


61 


9*4 4 


36*031 


63*063 


*0ft3 


*ft6 


•Sft88 


*0397 


4 


4ft so 5*37 


6ft 


lOl 5 


<8*oift 


6(*944 


*oia 


•35 


*8ft68 


. '0396 


4 


4» 15 5**3 




104 6 


34 4*41$ 


71 '447 


•017 


•41 


•8270 


•0396 


8 


4« 14 46*39 


H 


7.9 sa 


3*36% 
* * 


7^*394 


'OtO 


*ftft 


•8270 


'0396 


8 


4» H 3»*39 




10*1 5 


5'643 


7**673 


'030 


•33 


•8239 


•0394 


6 


4ft 7 16*80 


66 


9^ 6 


8*otft 


75*044 


*Oft7 


•30 


'8235 


•0394 


5 


4ft 6 6'oo 




io.ft 6 


] 1*328 


71*160 


*OS4 


•*7 


•8211 


•0393 


5 


42 0 11*09 


68 


10.3 6 


11 "547 


78*570 


*o«c 


•39 


8249 


•C395 


4 


42 8 4'-c:; 




95 5 


12*381 


79*41'? 


•012 


•55 


•8220 


0393 


4 


4» * 3"^3 


70 


10.6 4 




80-624 


•01 1 


•J3 


•8208 


•0393 


6 


41 59 IQ-CI 


71 


lo.o 7 


Jr76i 


82-702 


035 


•39 


•8277 


•0396 


5 


42 14 27'o8 


7* 


9.9 4 


18-Q16 


8V948 


•016 


•18 


■8299 


•0397 


4 


42 19 2*93 


73 


8.3 20 


20*c8q 


87-121 


*OI« 


•17 


•8331 


•0399 


12 


42 26 0*83 


74 


10.6 7 


'10*646 


07-678 


*02 I 


•34 


'8Z22 


•0393 


5 


41 59 50*82 


75 


10.6 7 


31*187 


ICO-AIQ 


•020 

7 


*32 


•8^33 


•0393 


5 


42 0 40*55 


76 


9.8 4 


34-478 


ior5 10 


-010 


• 11 


•8326 


•0398 


6 


42 22 29 63 


77 


98 4 


36-241 


103-274 


•032 


■35 


•S299 


•0396 


4 


42 16 16-67 


7« 


9.6 5 


38466 


105-498 


•038 


•4» 


•825I5 




4 


42 I z 46-40 


79 


1C.4. 6 


38-823 


105-855 


•030 


•33 


•8268 


•0394 


4 


42 8 52*13 




6.7 7 


45-071 


]I2'1C3 


023 




0 2 0 ^ 


0395 


6 


4 ^ I I A 6*00 
A A Aft VV 


81 


1 0.0 5 


50*147 


117*179 


•036 


*40 


■8295 


•0395 


5 


42 13 8*90 


82 


84 12 


5a*»56 


110*288 


•025 


•28 


*8250 


*0393 


9 


42 2 40*1» 




1 0.0 7 


3 5 I*OI T 


128-043 


•036 


•40 


•8295 


•0395 


A 
•T 


4.2 1 1 ftO*25 


84 


10.7 4 


5836 


132-868 


•o»7 


♦30 


•8300 


•0395 


4 


42 11 58*55 




10.3 6 


2 35 19*016 — 


146*058 < 


3*039 


0-43 


38314 


+ 0*0395 


4 


42 12 48*52 


Ko. 


■ 

refer, to 


Frob. 1865 -a 
Error. 


Secul. 
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Mean 
R.A. 


imni by othw Otweti 

Mean 
DmI. 




linnd to 1865-0. 


1 


+ 76073 


O'H i$*8tt 


# 

—0*350 


b 




m 








% 


+ 831-43 


*3i f '806 


•350 
















•f 9SO'»9 


'46 '803 


•350 














4 


+ 43r»i 


'44 "791 


•351 














5 


+ tisv%$ 


*fti *79ft 


•351 














6 


+ 354*37 


•41 790 


•35* 
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Yearly Preoesaion. 



No. 


reler. to 


Prob. 


1865*0 


Secul. 




Ho sf. 


Enor. 




Cbanti. 


7 


+ 99565 


» 

0*13 


# 

15*785 


-0*351 


% 


+ 8i7'$7 


•34 


784 


•35' 


9 


•^ii»o*5i 


*2t 


*78a 


•35* 


10 


4* t|8o'7t 


•4» 


779 


•35> 


It 


4- a59'6a 


•17 


777 


•35« 


i» 


4- 


30i*j6 


•30 


•774 


•351 




+ 1441*00 


•39 


77* 


•3J1 




+ X387*s» 


*09 


•771 


•35* 




+ »394'«7 


•4» 


769 


•35* 


16 


4- 


47*77 


•36 


■767 


"35* 


«7 


4-1453*55 


•4« 


766 


•35* 


It 


4* IOAft*34 


•H 


7*5 


•35* 


^9 


4- 807*60 


*»6 


765 


•35* 


10 


+ 1377«9 


•43 


7*3 


•452 


%t 




187*89 


•48 


761 


•35* 


%% 


4* 80670 


*S9 


•762 


•35* 


»$ 


+ »9fi-47 


*%% 


•761 


*3S» 


H 




120*46 


'35 


757 


■35* 


*$ 




0*00 




754 


•35* 


a6 


4-I48Z-54 


•39 


749 


•35* 


a? 


4- ]029'59 


•3« 


748 


•35a 


28 


4- 


4045* 




747 


•35* 


29 


4- 


<43'53 


*34 


•746 


•35* 




+ 440*81 


•33 


741 


•353 




+ 


64073 


•»3 


•740 


'353 


3* 


+ 


963*00 


•3« 


738 


•353 


33 


+ 1490' 54 


• • « 


735 


•353 


3+ 


+ 


28838 


•30 


734 


•353 


35 


+ 


7io"29 


•28 


73* 


•353 


36 


+ 


718*13 


•32 


731 


•353 


37 


+ 


? I " • ^ 9 


"lO 


719 


•353 


38 




^ 6 1 ■ S 0 


■18 


•728 


*'3 1;-^ 


39 




^77-24 


•40 


•727 


•353 


40 




i65'o5 


•17 


.725 


■353 


4' 


+ 


41423 


*i8 


•724 


*353 


41 


+ 


625*05 


•34 


•724 


•353 


43 


+ 


865*57 


•28 


•721 


•353 


44 


4 


579'59 


•45 


*720 


■354- 


45 


+ 


701-40 


•29 


•719 


•354 


46 


+ 


5 56-86 


•3» 


•718 


•354 


47 


+ 


386*20 


•17 


•718 


•354 


48 




669*86 


•a I 


7 18 


•354 



Poeitions foaod by other Observers reduced to iS6s*o. 



Mean 



Mean 
E.A. 

h m a ' # « 

2 32 19*109 



Ajgelandar 1860*9 
2 32 »a*57J 42 19 23*70 Argeknder i8Sc'9 



% 32 32*076 42 5 37*16 



1831*9 



% 32 40*856 



Argelander 1860*9 



'2 32 5 3'C44 4i o 43*46 Bessp] i83r9 
2 32 53 215 42 o 46 77 i"eaniiey 1865*1 



^2 33 14*356 42 25 35*93 Arg.i86o*9& i86i*i 

ii 33 14*450 42 25 36-40 Fcarnley 1865*1 

2 33 17*070 42 12 30*98 Bessel 1831*9 

* 33 18*358 42 12 38*44 Bessel 1831*9 



a 33 26*236 43 7 36*10 Bessel 2831*9 
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refer, to 


Prob, 
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No. 




• 


Clioogo. 


49 


m 

•¥ 105*17 


o'i8 


X5-7«7 


» 

-0-354 


50 


+ 987*44 


•40 


•717 


•354 


51 


♦ W39*49 


•38 


•717 


•354 


S» 


*■ 1035*60 


•4« 


7»S 


•354 


S3 


+ J4'H 


'41 


•7H 


'354 


5* 


+ 000*40 


•34 


•711 


•354 


55 


+ jo*70 


•45 


•708 


•354 


5^ 


-t- 600*19 


•H 


705 


•354 


57 


+ 5437 


•ao 


.703 


•354 


5« 


+ 137010 


•19 


■702 


*354 


59 


+ 56a 57 


•35 


'698 


•354 


60 


— o*9s 


*]0 


*698 


•354 


61 


+ 115990 


•18 


•697 


•354 


6:, 


4> 860*16 


•44 


•695 


'355 


m 


+ 840*92 


•40 


•690 


•355 


6i. 


8a5*9» 


■10 


•689 


•355 




+ 391-33 


•47 


♦688 


•355 


66 


+ 310-53 


•30 


•687 


-355 




- 34-38 


•27 


•6S5 


•355 


68 


+ 481-56 




•683 


•355 




+ 78-16 


•2 I 


•6S3 


•555 


70 


- 95-46 


•47 


•68x 


•355 




+ 82r6i 


•z6 


-679 


•355 


7« 


+ 1097-46 


•38 


•677 


•356 


-3 


+ 1515-36 


•16 


•675 


•356 


74 


- 5465 


■43 


•666 


•356 


75 


■r 55-c8 


•4» 


•663 


•356 


76 


+ 1304-16 


•46 


•662 


•356 


77 


+ 93rio 


•19 


•661 


•356 


7« 


+ 7x0-93 


•15 


•659 


•356 


/9 


+ 486*66 


•45 


•658 


•356 


So 


+ 6605 3 


•29 


•653 


•356 


%i 


•^ 743-43 


*ftO 


•648 


•357 


H 


+ "4*75 


•24 


•646 


•357 


H 


+ 643-78 


•45 


•638 


•357 


«+ 


+ 673*08 


■4* 


•634 


•357 


«5 


+ 7«3*o5 


0'»7 


IS*6»» 


-0*358 



K.A. 
li m • 



Me«Q 
Dool. 



I a 33 Sr«l« 
\% 33 56*066 

% 33 55*«6o 



4a o 43*89 'Irfduido 1790? 
4s O 46*96 Bessel 1831*9 
4a o 44*05 « Feamtej 1865*1 



% 34 3'6oo 4a f4 29*69 L>laiide 1790 ? 



2 34 19*761 
X 34 ao*a30 



[\z 25 57'43'\ Aiigelander 2 86t'f 

\ campuU'tl / 

44 ao i*«o Fearoley 1865*1 



2 34 52-444 42 2 33-18 



1831-9 
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A Rediscussion of the Observations of the Transit of 
Venuty 1769. By K. J. Stooe, Esq. 

Several methods of great refinement liave been applied, within 
the last few years, to the determination of the fundamental unit of 

length of the Solar System, — the mean distance of the Sun from 
the Earth, or it^ equivalent, the mean horizontal ec}uatorial 
parallax of the Sun. These investigations liave all pointed to 
values about %"'C)0. Each method appears to have its own in- 
herent difficulty, but it is inconceivable that the systematic errors 
of each of these methods should tend to unduly increase the re- 
sulting value of the solar parallax. In opposition to the value 
8"-90 we have that of 8''* 5 8 deduced by Encke from the transits 
of Venus of 1761 and 1769. A transit of Venus Xvha been con- 
sidered, and I think justly considered, the most favourable of all 
our opportunities lor the accurate determination of the solar 
parallax. 

The observations made in 1769 were made, under generally 
favourable circumstances, by observers of experience. The places 
of observation were undoubtedly chosen with skill and judgment. 
The results have been discussed by an astronomer of acknowledged 
sliill and ability. The discordance of the value thus deduced, by 
more than o"*3 from the mean of the values determined, by at 
least three other independent methods, each entitled to great 
confidence, has naturally given rise to much anxiety and some 
doubt. It appeared to me that a new discussion of the observa- 
tions made in 1 769 must necessarily lead, if to nothing else, to a 
clearer view of the sources of systematic error, or wrong inter^ 
pretatlon, which might be feared, and ought to be guarded against, 
in the observations proposed to be made at the Transits of 1874 
and 1882. 

I believe that my investigation has led me to the detection of 
several g;rave and fundamental errors, which have previously been 
made in tli« discussion of these results, and to a value of the solar 
parallax entitled to bo received with confidence. From P. Hell's 
Beue naeh fFardoe bei Lanpland und seine Beobaehtung des 
Venu$'Durchganges im Jahre 1769, by Carl Ludwig Littrow. 
Wien, 1835, 1 extract the following: 

Ingrees* 

" Internus autem limborum Solis et Veneris contactus Sole 
sat dare lueente, attamen aliquantuluro Umbo Soils et Veneris 
uodulantibus observatus a me Tube Dolondiano Haffiiiensi. 

H U 8 

Videtnr contuitiiB ften 9 32 35 
ContactttB certu Yisna 3a 41 

Fuhnen 32 48 
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Pater Sajnovics suo tnbo 

ContBefcua duUiis 9 3» 30 30 
Certtaamu at ajebai 9 33 45 4$ 

TdnmobtiuuLt D. Borgrewin^ aecuiida nempe — 10* — post nu- 
meriita miouta, sed loco 32 miautoram mihi exhibuU 33'. 

Egre»$* 

Ego tubo meo ad idem Horologium 

YiJetur aliqua gtttta nigra intra limbum Soils 



et Vcnerin fintp contactum formari •• 15 26 6 

giitta htec iiiiiuu ^ iiletur valde .. a6 12 

Disparet, et contactum fieri censeo . . •. 26 17 

Certissimus contactas 26 19 

Pater Sajnovics. 

Contactus dubius ceriufl 15 26 18 

Certus a6 

D. Boiigreifing 15 »6 10 



Some alterations and additions to the Journal made in darker 
ink, are indicated by bolder writing. They appear to be chiefly 
in the order of arrangement and explanation. Fttlmen 32 48, 

appears alone in the darker ink. 

It will be seen that at the egress Fatlier IleU makes a dis- 
tinction between the forming of the black drop and the contact. 
It has been previously assamed that at the ingress " contactos 
certnsyisus,*' refers to the breaking of the black drop, althougli we 
have the phrase^ Disparet, et contactum fieri eeuBeo,** &c., re- 
ferring to the actual contact of the limbs at the egress. This 
false interpretation is at the very root of the discussion, and an 
error hf^rc loarls to nothing but ronri!«ion. T shall assume, and 
I think tliere will be no further doubt upon this point, that the 
same plirases must be similarly interpreted at the ingress and 
egress. Therefore, taking the means of ^'dubius certus'* and 
certus ** as the true time of contact, I have 

Ingress. 

Conliek «f LtanlML Badoetlan totrm M.T. 

h m • rn B 

Hell's observation 9 3a 38 — i r8 

Sajnovics' 9 3» 37*5 — i i*8 

Hence^ in Paris Bfean Time, we have, 

li m t 

Hell's obserrationt 931 36*2 
SiyaoTiM' 9 31 35*7 
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I believe it probable tbat tbe minutes given by Borgrewing 
are right, and that he reallj tried to observe the breaking of the 
bhicl^ drop. Thia^ howeyer, is doabtfhl, and I shall not use the 
observation. 

£gress. 

Contact of Limbi. COffCMtlMl t» ILT. 
h m B s 

Hell't obimatioii t$ t€ iS*o $9*6 
Bt^no^M 15 ft6 ax*e — 59' 6 

D. Boxgrewing 15 %6 10 

Or, in Paris Mean Time, 

h m I 

Hell's observation 15 25 18 4 

Sajnovics' ^5 ^^'4 

Since Borgrewing's corresponding observation at ingress is Iost» 
I shall not use his observation at egress. Its use would not, how- 
ever, change my result. I adopt, therefore, the following observed 
durations firom internal contact to internal contact at Wardhns:^ — 

h m s 

From Hell's observations 5 53 42 2 
From Sajnovics' 5 55 46*7 

I would also call attention to Father Hell's difference at egress 
between ^e formation of the black drop and contact of the limbs, 
vis. 

JCola. 

The observations at this station were made under unfavourable 
circumstances. I shall adopt the same data as Encke. The 

phase is tliat from the breaking to the formation of the black 
drop. Encke j)lace.s tlio observations in the second class. J shall 
give it a weight one-half that of the other observations. It 1% 
however, verj exactly represented by my result. 

Observations at Hudson's Bay by W. Wales and Dymond. 
Extracted from the FhiL Trans. 1769. 

Apparent TtOM. 

U m 8 

Exterior oontact «t file ingreis o 57 0*6 J.D. 

0 $7 7*6 W.W. 

Interior ditto x 15 arj W.W. 

1 15 *5*3 J.D. 

The thread of light broke at the 7 o 45-5 W.W. 
internal contact 7 o 48*5 J.D. 

External contact 7 »9 i*»5l W.W. 



7 19 1-251 
7 19 ao'i5j 

* Very ba^, mod tho Umbs bsdly defined. 



J.D. 
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Remarks. 

(3) The heavens at the beginning, and for a considerable time, both before 
and after, weve freqnently ob>< ured by clouds, but, in the interralsy the air waa 
▼ery clear, and the Sun's liin!).-i extremely well defined. 

(4) Soon after Vemu was half immerged, a bright crescent, or rim of light, 
eneonpaaied all that part of her dreamferenoe which was off the Sun, thereby 
rendering her whole periphery visible. This continued very bright antil within 
a few minutes of the internal contact, and then vanished away gradually. 

(5) We took for tlie instant of the first internal contact the time when the 
least visible thread of light appeared behind the subsequent limb of VenuSf bat 
before that time VeHw* Umb seemed within that of the Son, and hit limb 
appeared bcliind hers in tuo very oblique points, seeming^ as if they would run 
together in a broad stream, like two drops of oil, but which, nevertheless, did 
not happen, but joined in a Tery line thread, at some distance from the extorior 
limb of yeitm, Tfaia appeannce was much more considerable at the egress than 
at the in^re*«i. owing, as we apprehend, to the bad state of tlie air at tbe time. 
We took for the instant of internal contact, at the egress, the time when the 
thread of light disappeared before tlie jireeeding limb of the planet, from which 
time W.W. took notice that he had tohi fihnnt ? wlipn the limbs of the Siqi 
and Venus were apparently in contact ; a circumstaucti which he did not venture 
to attend to at the egress. 

(6) Nothing like an atmosphere (except the abave-mentioned phenomena) ; 
no satellite observed. 

(7) The ha/iness at efteu arose from the nsaal state of the atmoq»here, 10° 
01 la** above the horixon. 

The observations of Wales and Dymond refer to the time of 
the breaking and formation of the blacic drop. Wales estimates 
the interval between the forming of the black drop at egress and 
the contact of the limbs at 24*. These observations are clearlj 
not comparable with those made at Wardhus, except allowaacs be 
made for the 4>^i^nce of phase observed. 



St. Joseph. 

The oh?ervers at and near this station were Chappc, Pauly, 
Vicente Doz, and Salvador Medina. T cannot find anv details of 
the observations of Vicente Doz and Salvador Medina, but tiieir 
results agree so closely with those of Chappe that the observations 
evidently refer to the same phases of the phenomena. 

Extract from Voyage en Cal^ome pour VOhservaiwn du 
Passage de Vc/i us sur le dUque du Soteil^ h 3 Jui^^ 1 769. Far 
M. Chappe." .Paris, 1772. 

Temps ohMrre i ta 

pendule. Tompa Vral. 

h , g h I ^ „ 

a Jnin as 57 3a aj 5j) 17 a 

i la lunette achromatique de 3 pieds. 

" A'^ofp. — J' apperijois Venus faisant une petite cchancrure surle 
bord du Soieii parfaitemeut termiue, Je do crois pas que cette 
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« 

Premise pbase s'^earte beaaconp de la veritable, parceque 
1 eehancrore ^toit tree petite* 

3 Juin o 3 30 05 15-0 

"Entree du centre, esti 11160. Je fus tres attentif a examiner si je 
▼errois Venus hors du Soleil, avec le croissant qui a etc vu dans 
le passage de 1761 ; mais je ne l*apper^us pns. Je remarquai 
seulement que vers le milieu de 1' entr^ de eette planMe on dis- 

tinguoit une partio du disque de Venus procho du dis(]iie du 
Soleil, tel qu*on le voit dans la figure premiere, plancbe troisi^me. 
Les deux corners, A ct B, 011 continuation du disque de Venus; 
sembloient a la vcritc annoncer le commencement du croissant 
que je n'aurai peut-etro pas apper^u a cause que ma lunette 
groississoit beaucoup ct ctoit par consequent, molus claire. 



Obserrg. Temps Vrai. 

o 15 4» o 17 M 5*1 Saoond ooutMt 



** A Tentree totale de Venus j'obsemi trds distinctement le 

second plienoniene qui nvoit ot^ remarqu^ par la plus grande 
partie des astronomos cu 1761 Le bord du disque de Venus 
s'alongea (voy. figure 2V Comme s'il etoit attir6 par le bord du 
boleil. Je u'observai point pour Tinstant 1 entree totale. 




Fig. A. 



celui ou le bord de Venus coramen^oit k s'uionger ; mais ne pou- 
vant pas domer que oe point noir ne fit partie du corps opaque 
de Vhms, j'obaemi le moment oik il ^it i sa fin ; de faqon que 
Tenti^ totele ne peat 6tre arriT^ plut6t, mais pe«t-6^ plu> 
tard de deux ou trois secondes. Le point noir ^toit un peu moins 
obscur que le reste de Venus. Je crois que c^est lo mdme pb4no- 
m^ne que celui que j'observai a Tobolsk en 1761. 



5 53' 9 S 5* 50 »l 



pendule. T««i(« VraL 



Premier contact a la sortie, avec la lunette de ciix pieds (not the 
same telescope;. Le Soleil etoit ondoyant aiusi que Venusj ce qui 
rendoit cette observation tr^s difficile. A co premier contact 
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Venus s*est along^ plus consid^rablement que le mfttin, en s'ap* 
prochant tout-a-coup du bord du Soleil. 



6 s 10 6 3 57 >si 



Sortie dn oentro estlm^e ti^B exactement oe qu'il m'a pani. 



Second contact ou portie totule. Elle rtr me paroit pas etre arriv^e 
plutot peut-etre 4* plus tard, mais jc n'en suis pas certain. 

'•pour observer avec toute la precision possible les deux con- 
tacts k la sortie, je disposal ma lunette de fa^on que jc ne fusse 
pas oblig^ de la remuer yers ees moments. Sana oette precaution 
j'euBse ^te dans le cas de perdre de Tue Venus ; de prendre le 
fond du ciel pour le l»ord du dtsqne de cette planete, et de com- 
mettre amsi une crrcur 6normc, an lieu qu'en ne quittant pas un 
instant de vue, au dernier contact, le bord de Venus que paroissoit 
un peu plus noir que le fond du ciel, j'eus cette phase avec toute 
Vexactitude possible. 

" J'arois charg^ M. Pauly d'observer k la lunette do trois pieds 
les deux eontacts de la sortie 1 11 ^toit d^ja un pen exere^ au 
observations. II observa le premier contact 22* plot6t que moi 
et le dernier 37* plutot. Comme il etoit k cdt^ de moi, je m ap- 
per^us du moment ou il quitta la lunette pour aller a la pendule 
et je vis tres bien qu il fixoit trop tot les moments du prt^mier et 
du second contact, car je vojois encore V^tius parfaitcmeot loi%- 
qu'il etoit k la pendule.*' 

It is clear from Chappe's account that at the ingre^R hf> ob- 
served the breaking of the black drop. I have given the ligure 2 
for comparison with corresponuing figures at Otaheite. 

I consider, from the description given b^ Chappe himself, that 
at the egress he did not cateh the formation of the black drop. 
He appears to hAve been surprised by the contact being estab- 
lished all at once. This view is materially stinengthened by the 
observation of Pauly, who gives a contact 22* earlier tlian that 
of Chappe. This observation of Pauly is clearly an observation 
of the formation of the black drop. 

Observations made at King George s Island, in the South Sea, 
by Mr. Charles Greon, formerly assistant at the Royal Observa- 
tory, Greenwich, and Lieut. Uames Cook, of H.M.S. Endeavour* 
Phil. Trans. 1771. 

The telescopes employed in making the observations were, 
two reflecting telescopes of two feet focus each, made by the late 
Mr. Jamea Short. 




6 13 19 7i 



Obtervations- of lAe TramUL of Vfmtty 1769. 



Transit of Venus by Mr. Green j maguifjing power, 140. 



^ Ap. tiin*,. 

First internal contact of 9 's limb and t%e 0, see fl^. (Jane s) ft i 43 15 

Fenombra and 0*8 limb in contact, see fi g. 5 .. a I 43 55 

first contact of penumbra, undulating, but the thread of light visible 

and invisible alternately (June 3) .. .. .. .. 314.3 

Second internal contact of tiie bodiev ». 3 '4 -Si 



Fig. 5. 




Observations of Cook; magnifying power, 140. 



KiMt internal contact, or tiie limb of 9t seemed' to eoincide with 

the 0*8, fig. a .. .. . . .. .. .. zr 43 15. 

A small thread of light seen below the penumbra, fig. 3 .. 21 44 15, 

Second internal contact of the penumbra, or the thread of light 

wholtj brdken 3 H >3' 

Seoond intenud contaet of Cheibodiei, end appened as in- flie first 3 14 45 



Pig. 3. 




Kg. ft. 



Dr. Solander's obserTations. 



h m s 

IngresSt liglit seen glimmering under C ftt 43 ftS 

9 's free from the Q's limb fti 44 & 

9 's trae limb ont .. * 3 3> 49 

9'sfttmotpbmoat 3 3^1 >3 



B 
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I shall not UM SoUnder*8 observations. He lias not observed 
the internal contact or breaking of black drop at egress : the time 

at ingress 21 44*2 {alls between the two observations of Green 
and Cook, and its introduction would not therefore modify sensibly 
mj result. There appears here a real difficulty in exactly under- 
stand! nir the phenornpna observed by Greeo and Cook. I append 
Cook'ji remarks up hi i\w^q observations. 

"The first appearance of Venus on the Sun, was certainly 
only a penumbra, and the contact of the limbs did not happen till 
several seconds after, and then it appeared as in figure 4 (not 
given); this appearance was observed both by Mr. Green and 
me ; but the Ume it happened was not noted by either of us : it 
appeared to be very difficult to jud^re precisely of the times that 
the internal contacts of the body of Verms happened, by reason of 
the darkness of the pcmimhra at the Smis Irnib, it being there 
nearly y if not quitey ■us dark as the planet. At this time a, faint 
light, much weaker than the rest of the penumbra, appeared to 
converge towards the point of oontact, but did not quite rsaeh it, 
see fig« a. This was«een by myself and the two other observers, 
and was of great assi stance to us in judging of the time of the 
internal contacts of the dark body of Venus with the Sun's limb. 
Fig. 5 ^not given) is a representation of the appearance of Venus 
at the middle of the egress and ingress, for the very same phe- 
nomenon was observed at both : at the total ingress, the thread 
of light made its appearance with an uncertainty of several 
seconds ; I judged that the penumbra was in contact with the 
Sun's limb 10" sooner than the time set down above; in like 
manner at the egress the thread of lig^t was not broke off or 
diminished at once, but gradually, with the same uncertainty: the 
time noted vnA when the ihread of lighit waa wholly broke by the 
penumbra." 

It appears to me clear that the penumbra, ns darh or nearly as 
dark us the planet, is nothing more nor less liiaii a part of the 
planet itself. If Ifcia be so^ CooV and Green have both observed 
contacts, and not the forming and breaking of the black drop. 
Cook states thai .at the egress he observed the time when the 
thread of light wsas wholly broken off by the penumbra. 

I shall assume m my investigation Uiat internal contacts were 
observed. 

It now remains to form the equations of condition, d dA 
denote the relative Tabular errors of Venus and the Sun in R.A. 
and N.P.D. rfir the correction required to the assumed value of 
solar parallax 8^'*49, the corrections required by £ncke*s aa- 
snmed semidiamecer of Venus corresponding respectively to an 
internal contact and the formation or breaking of the black drop. 

« » 6*57 4f« + »4*45 ^ A 3971 ( 
jf 6*57 ir« + a4'4S i A ^ 39*71 

Then ^ ^ ss'interval between the internal contact and breaking 

or forming of the black drop. 
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fFardhus, 

The obserTAdona made aatf are of the intenial oontaets obflervi'd 
by Hell and Sfgnovica. 

lofraw. 

Ohoerver. 

Hen 10 237 t6*S}6<lA— 44*50 if 19-658 ( « — 34"8 
SajnoviM 10-237 d« — i6*a}6<? A — 44*50<Jc — i9-658{ = — 3S'*3 



ObMrrer. 

Hell 16-538 d « + 8135 d A + 30 84^? «■] + 19*658 f = + i^*-6 
Sajnovics 16*538 if « + 8*135 (2 a 30*84 (fir + 19*658 ; — -I- Z2*'6 

For the dorations we hsTe sensibly 

ObserrW. 

(1) X + 75-34 f/ir + 53*4 Hell. 

(») jr + 75*34 dr— + 57*9 Sajnovics. 

Hell's observation at egress gives 12* between the formation 
of the drop and internal contact. 

Kola. 

The observation here is from the breaking to the formation of 
the drop. The weight given to this equation ivill only be one 
half. 

(3) y 76*63 d*^ -t- xt*6 Rnmovsky. 

Hudson! $ Bay* 

*The observations here are from the breaking to the formatioii 
of the black drop. 

(4) y + ft3'S9'«' >" '¥ o'5 Wales. 

(5) y >3*59 - — 0*5 Djinoiid. 

St. Joseph. 

The observationa here are mixed. 

IngreM. 

Oltserver. 

Chappe 10*03 <{«— 16*78 (2 a — 2-01 <{«■ — 19*941 = + 3*6 

V. Doz „ „ „ „ = + 1*8 

Medina „ ,» „ „ = + 6*8 



ObSTvpr, 

Cliappe 16*64 d « + 8*78 (2 A — 33*3 id* + I9>94i < =» — a*3 

V. Doz „ „ „ „ „ - - 5*o 

Medina „ „ „ „ „ » - 5 0 
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Far dorationi we have— 

Ohserver, 



(6) 


^' + i/ 
% 




- 5-9' 




(7) 




— 31*30 iftr 


- 6-8 


T.Doc, 


(«) 


<r + y 




- irS 


MediML 



Paulj at this station observed the formaiioD of tbe bUck drop 
21* before Chappe obserred the iatemal contact, 

OtaheUe. 

The obaerratioiis hm sfe firom interaal eontaob to internal 
contact 

ObMiTsr. 

(9) « — 83'4otfr»-« 5*9 GreoD. 
(10) # — 83*40 ii r « — 15*9 Cook*. 

Multiplying all the equations except the Sola equation by 2, 
and reducing]: the lo equations bj the method of least squares, I 
find the foUowing equations for the determination o^x,^^nxid 

I9J + '.V— 252-28<fx = + 309*0 

3*+jzy + 48-10 <2flr«~ a7*4 

— S5»*«8# + '48*10 jf + 1*3133*75 if » 45536*46 

* 1 19113 <lir » 50»«o*58 

d« — 0^*4*1 
or «• «• 8^*91 ±o'oo8 1 
* - 13*'4 

y - - y« 

I is the probable error of a single obsenration of oontsct. 
If f s 3* the probable error of w is o"*02. 
The mean of the three results, 24*, 22', i2», for the difference 
between the internal contact and breaking of the black drop is 

19*. The valne of ^^-^ resolUng from the equations of eondition 

is therefore sattsfactorj* 

It will be seen from the following table that the observed 

durations are all represented in a satisfactory manner. 

I may here mention that the satisfactory solution of these 
equations in thp way which has previously been virtually a<^- 
tempted by assuming x = y is impossible. Of course by r^ect- 
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^6$ 



the observations at dififerent stations, difierent Multa ^omki 
be thus •bteined, and asj Z9q«ired ▼alot <he ^idlax withia 
wide limits thus obtained. 

Tlie discordances between the compated <aBd obsenred dura- 
tions are reduced as follows,-^ 



HeU ' 


S3*4 


to 


Sflaovkt 


57*9 


to 


Wales 


+ 0-5 


to 


Dymo&d 


-0-5 


to 






to 


Cbappe 


-S'9 


to 


V. Doz 


-6-8 


to 


Medina 


-118 


to 


Green 


-$•9 


to 


Cook 


-1^9 


to 



Wardhua.* 



■ 

+ o'6 



+ »-8j 

— 0*6 J 



•9 




Otabeite. 



I consider therefore that, by ^impij interprrtiiif?; strictly the 
lansru^ore eHiployed by the observers, I have b< < n knl to a solu- 
tion which satibhes the whole of the ten observtH.! ilumtious, aud 
fites At tbe same tine> Iron ibe eqaations x>f oonditiou, a satfcefae- 
tor J result fdr the differenee between tbe time of snAeroal 
oontact and the breaking of the bkck drop. The Tiihi<e of deduced 
sdar parallax 8"*9i appears to me therefore entitled to great 
weight. It is in most satisfactory agreement with tlie '?";ilues which 
have lately been otherwise obtjiined. I do not consider the incom- 
plete observations of ingrejsS, and pariicularly •of egress^ siufficienily 
numerous aud wuii dibtHbuted to afford, by their combixia.Uoii with 
the obserrations here made use ol^ eaMsAusiery determina^ioiis <of 
dmd^^^y and to give, at the same tim<^ a value of ^ n entitled 
to more, or even to equal oontdence te that obtaiaed from the 
durations. A great number of these obssrvatioiK were made under 
unfavourable circumstances, and the errors of observation a^^ 
shown by Uieir diiscordanoos are large. In addition to the 
mere errors of observation, we have, in the discussion of th^ 
Imperfect observations, the i'uU errors of assumed iougitadcs 
eomiog into the equations of conditions, and also errora of jtKlg> 
ment in selecting the phase of the t>henomenon of the Aranftit 
of Venus really attempted to be oaiight by the obssrw* 

I shall merely states in eoncluaioo, that I have not alluded to 
Powalky's discussion, because I consider that fnr too great 
license has been allowed the judgment in the selection of the 
materials to be used. Several of the n_'sults well represented in 
my equations are rejected as erroneous by hiuu ii the necessity 
of separating the phenomena obieryed, in the waj X ha?e done, 
be admitted^ no reUancd oaii laf eourie be pfaMsed open abj teault 
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obtained without such separation. The data are, in fact, incon- 
sistent, and roth i up: but confusion could result from the mere 

application ot' least squares. 

Blackhealht 1868, Sept. 23. 



On the Variahility ofn Arff4t» By J. Tebbatt, Jm. Esq. 

Til tlie B. A. S. Monthly Notices for January 1866, was 
published a series of comparisons of )j Argus, made by me with 
neighbouring stars from 1^54 to the middle oi March 1865. A 
marked diminution of tbe star's light has jtaken place since that 
period, it being at present hardly distingnishableto the naked eye, 
eyen by oblique vision. I now forwai^ a series of eaiefbl com- 
parisons made since March 1865, 

ChmparUonM, 

1866, Feb. 16. Sky brilliantly clear. 4 Argun was consider* 
ably less than B. A.C. 365$ or 3688. 

1866, March 22. Sky very clear in the neighbourhood of 
4 Argus. Less than B. A. C. 3655 or 3688. 

1 866, June 29, 6^ 1 5"* p.m. Sky very clear, but u Argiu hardly 
distinguishable. Much less than B.A.C. 3655 or 3688. 

1866, July 4, 6'' 45'" P.M. Sky beautifully clear, and the Via 
Lactea very distinct, n Argus was much less than B.A.C. 3655 
or 3688, and even less than B.A.C. 3642. It could be distin- 
guished only by oblique Tision; B.A.C. 3680 and 3673 could not 
be distinguished at all with the naked eye. 

1866, Dec. 3, io*> 20'" P.M. Scarcely distinguishable, and was 
▼ery much less than B.A.C. 3655 or 3688. 

1866, Dec. 8. Midnight. Sky beantifully clear, and the stars 
at a great altitude. *? Arqus was very much less than B.A.C. 
3655 or 3688. It wa<s seen as a distinct stellar point in the 
nebula by oblique vision. It miglit be considered about equal, 
or perhaps superior, to B.A.C. 3642, the latter being seen by 
oblique vision. 

All the forgoing comparisons were made with the naked eye. 

1866, Dec. II, ii'* P.M. By means of a small telescope, 
u Argus wns estimated to be brigliter than B.A.C. 3673, and 
perhaps sliL^itly inferior to B.A.C. 3642 or -^680. 

The fulluwuig comparisons, except those on May 4, 1867, and 
April 13 aud 22, 1868, were made with a telescope of 3 J inches 
aperture, and a magnifying power of about 30. 

1866, Dee. 12, II" pjf. B.A.C. 3655, a light orange-co- 
loured star, was connderably the brightest in the field of the 
telescope ; is had a very small companion on tbe north side. 
B.AC. 3643 and 3680 were the next in order of brightness, and 



Mr, TebbuU on the Variabiliiif of n Argus. 267 

appeal ed to be abont equal; B. A.C. 3648 next; then n Argus, 
wiucL about equal to B. A.C. 3657. B. A.C. 3673 was less than 
• Arg^, The magnitude of « Argui hj a veiy careful examina- 
tioD was intennediate between those of 6. A.C. 3648 and 3673, 
and about equidistant between B.A.C. 3673 and 5680. The 
stars and nebnla were beautifully distinct. There are no stars in 
the catalogued positions of B. A. C. 3679 and 3683. 

1867, Jan. 12. Of % ArguSj B.A.C. 3655, 3680, nn l 3673, 
B.A.C. 3655 was much the brightest; n Argds and 3680 were 
nearly equal; but 3680 decidedly the brighter, and 3673 tiie least 
of aB. The comparisons were made between p** 30^ and 9** 45"* 
pjc; the stars being beautifully distinct; but tiie Moon about 
five days old in the west. 

1S67, Jan. 26, 8** 20**^ P.1L Beautifully clear nigbt, and the 
Moon absent. Of the stars montionpf! in the comparisons for 
Jan. 12, B.A.C. ^6^^ was the brigiiie.'^t, and it ^r^tb was greater 
than B.A.C, 3673 and less than B.A.C. 3680. 

1867, March 2, 9*^ 15'" p.m. Of the stars B.A.C. 3655, 3680, 
3673, and D ArguSf the first was the brightest, « Argus ranging 
between B. A. C. 3680 and 3673, but approximately to B.A.C. 
3680. The night was beantifnUy dear, the Moon absent and 
the stars at a great altitude. 

1867, April 17, 6'' 40"' P.M. Clear sky, but Moon near the 
opposition, n Argus was considerably brighter than B.A.C. 3673 
and slightly inferior to B.A.C. 3680. 

1867, May 4. B.A.C. 3680 less than B.A.C. 3655, and 
n Argus less than B.A.C. 3680, and greater than B. A.C. 3673. 
The comparisons were made while the stars were crossing the 
field of the transit telesoope. 

1867, July 27, 9^ 25"* P.U. Beautifully clear sky, and the 
nebula about « Argds very distinct. Of the stars B.A.C. 3655, 
3680, ») Argus, and B.A.C. 3673, 3655 was the brightest; 5680 
next; n Argils next; and 3673 the least. The magnitude of 
n Argus was nearer that of 3680 than that of 3673. 

1867, beautifully clear. Of the compared 

stars, B.A.C. 365 g was by far the brightest; B.A.C. 3680 the 
next; 4 Argui the next; and B.A.C. 3673 the least. The infe- 
riority of n Argus to B.A.C. 3680 was marked ; but it was not 
much superior to B. A. C. 3673. 

1867, Dec. 31. Of the compnrod stars, B.A.C. 3655 wa.s the 
brightest, and n Argus was certainly less than B.A.C. 3680, and 
somevrhat greater than B.A.C. 3673. The conipansons were 
made about half an hour al ter midnight, the stars being at a great 
altitude. 

1868, Feb. 26, 7** 45"* P*M. Sky beautifully clear, and the 
Moon just set. Of the compared stars, B. A. C. 365 5 was the 
brightest; d Argus ranged between B.A.C. 3680 and 3673, but 

approximated to 3680. 

1868, Feb. 27, 8*" 45"^ p.m. Sky cloudless, and the nebula 
very distinct. nArgh was compared with B.A.G. 3655, 3673, 
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and 3 6 So. B. A. C. 3655 was the bi'ightet»t oi' Liic lour. « Aryu^ 
was greater (ban 3673, and lets 4hati 568a 

1868, April 13. B.A.C. 9642, 3655, 3673, 368o,4Uid 4 Ar^te 
wen; coiu pared us they crossed the (field of tke 'tnmflh telescope, 
both with and without ilkimittAtion; the power employed being 
25. The last four titars were compared at one view, B.A.C. 3642 
having sliurtly belbre quitted tlie field. 3642 was not so brigiit 
as 3O55. 3655 was much brigfitai" than 3680. 3680 cousiJerMbly 
brighler thau n Aryas^ and a Argus ^^lightly superior to 3673. 
Xh^ superiority of B. A. C. 36B0 to n Aryis was very aDarked, 

1868, April ti. Tha ftUowiag comparisoiM ipere made in tlie 
field of ihe tranMl ftekMeope, both with and withoiat HlmninalKni. 
Of the compared gtars, B.A.C. 36^5 was by far the brighteat. 
4.^r^tf«was greater than B.A.C 3673 and leas than B. A. C. 3680. 
The inferiority of 11 Arg&s ta 3680^ and its superiority to 3673, 
were marked. 

It is obvious from tliese 4>briervationa tiiat «i Ar^us^ daring * 
1867 and the elap»ed portion o£ tlie piesent year, kas oot exceeded 
the M^tk oiagaitnde. It does not appear, tkerefiMre, Ikat tfaN» 
present variations of this star art veeoaeUeaUe urifth the tfeteorj of 
Professor Wolf, in tba Mattthly Noiices for May 1863, and the 
Ast. Nach. No. 1420, which gives 1861 and 3*6 Tospactifiely, as 
Ihe time and magnitude i'or the minimnm. 

madior, Ntm SoM W<ah», 4prU 29^, 1868. 



Observations of a Minor Plane! discovered bi/ Prof, C.J. Watson 
at Ann Arbor Observatory^ iB6$, Juli/ 11. 

Aau Axbar Jt.A. OwsL 

halt o t 0 

July If 13 36 14-7 ai to 54-40 — 15 47 45*4 

15 j6 47'9 SI JO 5a'a8 4^ 4*3 

13 IS a 19*9 St 9 53*43 -15 57 »4'9 

Ike plsnst nsembles a star «f ch« I ith aiagaltiide. 

This planet appears to be the tame as that iade|iendeniljr 
discovered bj M. Cpggia on July 1^ K J. S. 



T/i£ Astronomische GesellscAafi, 

Two biennial meetings have been held of the Aatronomisclie 
Gesellschafi, the first at Leipste, from August 31 to September 2, 

1865, the second at Bonn, from August 22 to 24, 1867, both 
under the Presidency of Prof. Argelander* Among the subject* 
discussed at the meeting of 1867 ai*e-* 
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1. The Construction of New Tables of Jupiter. It appeared 
from eoiDMimieik^ons veoeiyed from MM. Haoaen and Leverrior 
tlutl* both of these Astronomers were in faet occupied with the 
question, and thus that no action of the Society was requisite. 

2. A new reduction of the older observations of the Periodic 
Comets hafl been in discussion at the Lfipzic meetin*;. Four 
points hail been specified — ^the new determination of the plftccs of 
the stars of comparison, the calculation of the auxiliary quantitiea 
with tlie now-reoei ved values of the constants for the times of ilie 
Appearance of the comets, the calcuiation of solar ephemerides for 
these times, lastly, the ptibllcatioii of the driginals of the oUer 
comet oBservations. 

As to the first point, Prof. Argeknder had, in all the necessary 
cases, redetermined at the Bonn Observatory the places of tlie 
stars of comparison as collected by Prof. Schonfeld, and had pub- 
lished the new places in the sixth volume of the Bonn Observa* 
tions. 

As to the second point, it was hoped that the New Tables of 
BesseFs Auxiliary Quantities for the whole period 1750 to 1839, 
In continuation of the "Tfthnls Pulcovenses,** beginning in 1840^ 
vrould be published: this, however, was not undertaken by the 
Society, partly in consecjuence of it being known that some por- 
tions of the work had been accomplished or were in progress in 
America. 

As to the third point, nothing lias been done. 

As to the fourth, some progress hatl been made by Prof. Arge- 
lander, who however mentioned that, for instanccr the originals of 
the important observations of Triesnecker were not to 1^ found, 
and that those of Olbers were not so perfect as to allow of a 
complete fresh reduction ; it would be necessary in many cases to 
rest contented with the distances of comet and star as determined 
by Olbcrs himself. 

Prof. Argelander remarked that he had been f qually unsuc- 
cessful in discovering the original observations of Variable stars; 
those, for instance, of Pigott, Goodricke, and Koch, seemed to be 
quite lost. 

It appeacied that the calculations for the comets of Encke, 
Faye, Brorsen, D' Arrest, and Tuttle, were being proceeded with $ 

but a list of thirty-one comets from 1830 to 1867 was given, 
■which remained for further discussion. And a wish was ex- 
pressed that ^Astronomers who were occupying themselves wish 
any particular comets, or appearances thereof, would put them- 
selves in communication with the Society. 

M.Ton Struve expressed the like wish as to information being 
given to him atPulkova in regard to any discnssions of Double 
stars. 

3. The need of a new reduction of Bradley's observations had 
been noticed as well at the foundation of the Society at Heidel- 
berg, as at the Leipzic meeting. This liowevcr was not so much 
the concern of the Society as of the Puikova Observatory, which 
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}aA received from Greenwich a carefully-compared copj of the 
Observation- JoamalB from 1 750 to 1 765, and of the other Bradley 
manuscripts ; the work, in consequence of the iUneaa of Dr. Win* 
necke, had been undertaken by Dr. Auwers. 

4. A sclieme by Fruf. Schonfeld for the nomenclataire of 
Variable stars was discussed. 

5. A programme was received for the observation of all the 
stars up to the ninth magnitude between — 2° and + declination. 
The co-operation of Astronomers was invited ; the Ohi8ervat<Hi«8 
which had offered to take part in the work were Berlin, Bonn, 
Helsingfors, Leipzig, Mannheim^ and (after the completion of 
some work in hand) Leyden. 

6. A discussion took place, and some resolutions were adopted, 
as to the nomenclature of Comets and Minor Plajjcts. 

The next meeting was appointed U) be at Vienna in the year 
1869. 

♦ Besides the Vierteljahrsschrift^ or Quarterly Journal of the 

Society, the following works have been published by them : — 

I. Hiilfstafeln zur Bercchnun*:^ specieller Slorungen, enthal- 
tcnd die rechtvvinkligen Ecliptical-Coordinaten und die von Orte 
des gcaturten Korpers uuabhaagigcn Theile der Storenden Kriitte 
fur die Planeten Venus, Erde, Mars, Jupiter, Saturn, Uranos, 
and Neptan, von 1830-1 864. 1865. 

II. Xiesser, Dr. Otto. Tafeln der Metis mit BmtckBichtigung , 
der Storungen durch Jupiter und Saturn. 1865. 

III. Weiler, Dr. A. Ueber das Problem der drei Korper im 
Allgeni* incn und ins Besoudere in seiner Anweudung auf die 
Theorie dcs Mondes. 

IV. Hoiiel, Dr. G. J. Tables pour la reduction du temps en 
parties decimalea du jour. 1 866. 

y. Auwers, Arth* Reduction der Beobachtungen der Fun- 
damental* Sterne am Passage*in8trument der Sternwarte zu 
Palermo in den Jahren,i 803-1 805, und Bestimmung der mittleren 
Becht-Ascensioncn fUr 1805. 1866. 

VI. RechtwiTikeli<7(' und P^.lar co-ordinaten des Jupiter (nach 
Bouvard's Tafeln) suwie Cuinponer.teu der storenden Kraftc mit 
denen Jupiier auf die ISoiaie wirkt von 1770-1836. 1866. 

VII. Anwers, Arth. Untersuchungen Uber vmndeUche 
Kigenbewegungen. Zweiter Theil. Bestimmung der Elemente 
der Siriusbahn. 

VIII. Schjellerup, genaherte Oerter der Fixsterne von wel- 
chen in den Astronomischen IS'aehrichten Band 1-66 selbststan- 
dige Beobachtungen angefuhrt sind, fiir die Epuche 1855 her- 
geleitet und nach den geraden Aufsteiguugen geordiiet. 1 867. 
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Descriptive Astronomy^ bj George F. Chambers, F.R.A.S. Ox- 
fora. Clarendon Press, 1867, 8vo, pp. iz. to xxxTii. and 1 to 
816. 

The work appears to answer in a high degree to the author's 
idea of making it at once attractive to the general reader, service- 
able to the student, and handy for the purposes of reference to 

the professional AstrononT^r. The arrangemont of the subject 
is in the ten books: — The Sun and Planets, Eclipses nnd tlieir 
Associated Phenomena, Physical and Miscclhincous Astronomical 
Phenomena, Comets, Chronological Astronomy, the Starry Hea- 
vens, Practical Astronomy, Sketch of the History of Astronomy, 
Meteoric Astronomy, and Astronomical Tables. Great pains 
appear to hare been^ used in the collection and selection of the 
Information, and in bringing it up to the latest period; and at 
the same time that the wliole is in a very readable form, the facts 
are very frequently presented, as i.s obviously most convenient, in 
a tabular form : for instance, the history of particular discoveries 
or researches is given (often very completely) in the natural place 
in connexion with the celes^al object to which thej refer, but the 
short book of 21 pages, Sketch of the History of Astronomy," 
is in fact a chronological table of Astronomers, occurrences, and 
discoveries. A valuable chapter on Celestial Photography and a 
Catalogue of Binary Stars are contributed to the work by Mr. A. 
Brotliers. There are in all 224 illustrations ; as to those of Clus- 
ters and Nebulae, the author reuiai ks iJial they are not at all to his 
satisfaction, there being, the usual diificulty of preventing the 
undue exaggeration of the brilliant of the stellar details. 



Theoretical Aitronomy, relating to Me Motions of the Heavenly 
Bodies revolving around &e Sun, in aeaordanee with the 
JLaw*of Universal Gravitatiofiy embracing a Systematic de^ 
rivation of the Formulce for the Calculation of the Geocentric 
and Heliocentric places, for the determination of the Orbits 
of Planets and Comets, for the Correction of approximate 
elements^ and for the computation of Special Perturbations; 
together with the theory of the combination of Observations 
and the method of Least Squares. By James C. Watson, 
Director of the Observatory at Ann Arbor, and Professor of 
Astronomy in the University of Michigan. London : Triib- 
ner and Co. 

The somewhat long title of this remarkable and laborious 
work gives a general idea of its contents. The book commences 
with the fundamental principles of dynamics and treats systema- 
tically all the problems presented ; the author hoping in this way 
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to aid the progress of the Science bj attracting into the field 
and educating competent oomputers. Namericftl exampleB are 
given, derived from actual observations and the tabled whieb 
acoompan J the work are of great Talne. 



M. Hoek has communicated to the Editor tbe following liet of 
Errata in tbe paper on " Tbe .Pbeaomena of Meteors." 

Page LliM 



I3X last Une V^'-*- tkmAd k9 n/A'it s*. 



136 4 £ sA^kW . 

I' Sf 

dy da 

ij" 7 . J . 1 . 

«in-n sm-n 

137 14 fi *i t floiilil to r v« 

tabledPTilimtif DsT* 7'«jlo«Wto4r7* 
139 t y thmdd he V. 

14X tecond form (40) s ooa - cms H ttotdcf to a 00s ^ n cm H. 

142 20 U » Bi MouM 6p U » B. 

143 Table Sept. 4 should be Sept. 5. 

143 -Ust line o'coS 79 «Ao«{tf^e 0*000879. 

144 4 angular sfuntkl to relative. 
144 9 point R, shontfl be point R. 
148 20 observed s should to adapted «. 

as ^ » 0*3809 iioiiM to 0*4317. 

148 29 31® 15' should Oe ji^ 51'. 
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London, 1867-68 

Le Moniteur SclentiilqQe, Nob. 252 to 268, 870. 

Pan«» 1 867 

' The FhiloBophical Magazine, Kos. 227 to 239, 8vo. 

London, 1867-68 

The Photographic Journal, Nos. 1 81 to 192, 8vo. 

London, 1867-68 

The Quarterly Journal of Science, Nos. 1 5 to 18, 8vo. 

London, 1867-68 



Dr« Fnnds* 



The 

Photographic 
Society. 

The Editor. 



The Sodety of 
Am. 



Tbe Sodetf. 

The Editor. 

The 
Institotion. 

The Author. 

The Society. 



Society of Arts, Journal, Nos. 760 to 811, 8vo. 

London, 1867-68 



— Boyai Scottish Society of Arts, Journal, vol. vii. 
part I, 8yo. Edinburgh, 1867 

— The Student and Intellectual Observer, Nos. 1 to 5, 
Svo. London, 1S68 



The Society 
at Leipsig. 



The Society. 



United Service Institution, The Boyal, Journal, Nos. 

44 to 48, 8vo. London, 1867-68 

Julius, F. H., Berekening van de Loopbaan der Komeet 
1863-66, 8to. Uirecht, 1867 

Lancashire, Ilibtoric Society of, Trauiactions, U.S., vol. vi.-vii. 
8vo. Liverpool, 1866-67 

Xieeds, Annual Beport of the Philosophical and Literary Society 
of, 8to. Leeds, 1867 

Leipsig, Bericlite uber die Verhandlingen der K. S. Gesells- 
ohaft der Wi8£enschaften,.i867, j, 2, 4, 5, 8vo. 

Leipsig, 1867 

Astronomical Society, Vierteljahrsachrift der Astro- 

nomischen Gesselschaft, parts i, 2, 3, 4, for i866, 2, 3, 4, 
1867, 8vo. Leipsig, iSbb-Oj 
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Leipsig Astronomical Society, Publications by : — The Society. 

1. Hulfstafeln zur Berechnung specieller Storungen 
enthalteod der rechtwinkligen Ekliptical-coordinaten 
und die Tom orte des g66t6rtf>n Korpers unabhang- 
igen theile der Storenden Krafio far die Planeten 
YenuBy £rde, Jupiter, Saturn, Uranus, und Neptune, 
Ton 1850, bis 1864, 4U>. LetpHg, 1865 

2. Tafeln der Metis mit Berucksichtigung der Stilrun- 

gen durch Jupiter und Saturn, von D. Otto Lesser, 410. 

Leipsig f 1865 

3. Uber das Problem der drei Kdrper im Allgemcinen und . 
insBesondere in seiner Anwendung auf die Theorie des 
Mondes, von Dr. A. Weiler, 4to. Ldpsig, 1866 

4. Taldes pour la Reduction du Temps en parties dc- 

cimales du Jour, par G. J. Houel, 4to. heipsigy 1866 

5. Beduction der Beobacbtungen der Fundamental Sterne 

am Passageinstmment der Sternwarte 2u Falennn in 

den Jahren 1803, bis 1805, von A« Anwers, 4to. 

Leijisiij, 1866 

6. RGclitwiukeligo und Polar-coord in a ten des Jupiter 
(iiacli Bouvards Tafeln) sowie conjponenten dor storen- 
den Ki afte mit deuen Jupiter auf die Sonne wirkt von 
1770 bis 1 830, 4to Leip^igy 1 866 

7. Untersucbangen iiber veranderliebe Etgenbewegun- 
gen Ton G. F. J. A. Auvers, Zweiter Tbeil, Bestim- 
mnng der £Iemente der Sirins-bahn, 4to. Leipsig^ 1868 

8. Genahertc Oertcr der Fixsterne von welchen in den 

Astronomische Naclirichten,Band 1, bis66, selbstandige 
Beobacbtungen angefiihrt sind fur die Epocbe 1 855 
bergeleitei und nach den geraden Aufstelgungen geord- 

net Ton H. C. F. C. Schjellerup, 4to. Ldpng^ 1867 

.Lespiault, M., Theorie geom^trique de la Variation des EM- The Auihor. 
ments des Plauetes, 4to. Faris, 1 868 

Littrow, C. Ton, Stemschnnppen und Kometen, 8vo. 

fFten, 1867 
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The Author. Littrow, K. von, Bemerkungcn zu nachstchcnder Abhand- 

lung des Herrn Dr. Astrand " Neue einfache Mittel fur 
Zeit-ttJid-laogeDbe8tiinmun$[en," 8vo. Wien, 1867 

' Littrow, Cde, Suggestions for Mariners about the Use and the 

Exactness of the Methods of BeterminiDg the Longitude^ 
and the Variation of the Compass by Circum-meridian 

Altitudes, 8vo. Vienna^ 1868 

• The Lombard^. Memorie del Beale Instituto Lombardo, voL x. 
liirtitotei"' h 4*0- Mlano, 1866 

■ Keudiconti del Keale InstitutOj 1865-66, 8vo. 



M llano, 1866 

The Author. Loomis, Elias, a Treatise on Astronomj^ 870. New York, 1866 
The Royal Madrid, Annuario del Real Observatorio, 1 868^ 8vo. 

^^Srid'^* 1867 
TheAathor. Maestri, Dr. P., Rapport s-onmi^ a la Junte Orgaiiistrice sur 

le programme de la Vl'"^ Session du Congr^s interna- 
tional de Statistique, 8vo. London, 1 867 

— Mailly, L'Espagne Scientifique, izmo. Bruxellesy i%6% 

The Council Manchester. 1 5th Annual Report on the Working of the Free 
""ManchllL?.^ Public Libraries, 1 ^66^7, Svo. Manchester, 1 867 

H.l^, Melbourne Observatory, Results of the Astronomical Obscrva- 

Government tions at the, 1 86?, 1864, and 1 86c, 8vo. Melbourne, 1 866 

m Victoria, 

The Sodetj. Meteorological Society, Proceedings, Nos. 32 to 37, Syo^ 

London, 1867-68 

The Author. Molison, A. R., Against the Theory of the Retarding Influence 

of Tidal Action on the Axial .Motion of the Earth, and 
showing the True Force of Tidal Energy, 8 vo. n, d. 

The Carlo Moncalieri, Bulletino Meteorologico del Osservatorio del B. 
^ Coiie/o?^* CoUcgio Carlo Alberto in Moncalieri eon Correspondenza 

del Osserratorio del Seminario di Alessandria, vols, i, 2, 

and 3, parts i, 2, 3, folio. TorinOy 1866-68 

The Munich Munich. Abhandlungen der K. B. Akademie du WissenschnHt n 
Academy. Zebnten Bandes Erste Abtheilung, ^to. Munehen, 1866 
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Munich. Sitzungsberichte, 1 867, 4to. Munich, The Munich 

Annalen der K. Sternwftrte bei Munchen, xv., xvi. The Boyal 



band, 8vo. Munchen, 1S67 

Kewcomb, Simon, Description of the Transit Circle of the TheAuUior. 
U. S. Naval Observatory, with an Investigation of its 
ConsttmtSy 4to. Washington, 1867 

— Investigation of the distance of the Sun and — — 

of the KlemcMits wliich depend upon it from the observa- 
tions of Mars, during the opposition of 1862, and from 
other sources, 4to. W ashington, 1 867 

New Sooth Wales, Transactions of the Philosophical Society The Sodety. 
of, 8vo. Sydney, 1866 

Naples, Societa Beale, Rendiconto, 1865, 1866, 1867, fol. lodSy^a't 

Napoli^ V, y, Naples. 

The Nautical Almanac for 1871, 8vo. London^ 1867 clmm^onhe 

Admiralty. 

Palermo, Bulletino Meteorologico del R. Osservatorio, toxno iii. The Royal Ob 
No. 6, 7. 8. 9. io. "^"f 

— — Osservazioni Meteorologiche, nell* anno 1S64, ^to. 

Palermo, 1865 

— — Giornale di Scienze Naturali ed Economiche del The Royal 
consiglio di perfizionamento annesso al t. Institute Tecnico, Palermo, 
vol. ii. faso. 2, 3, 4; iii. fasc. i, 2, 5» 4to. Palermo, 1866 

Paris, Annales de V Observatoire Imp. de Paris, Observations, M. Le Venter, 
t. xxi., xxii., 4to. Paris, 1 866, 67 

— Atlas M^t^rologique, ann^ 1866, atlas. Pam,i867 

Atlas des Mouvements generaux de 1' atmosphere, annee .^^^^ 

1864, Jain, D^mbre, r^dig^ par Obs. Imp. Atlas. 

Paris, 1868 

Atlas des Oraj^es de 1' annee 1865, redig^e par 1' Obser- L' Association 

vatuire Iniperial, utlu:^. Paris, iS 06 ^^^^^^ ^ 

France, 

Parisot, G. H., Essai sur la Nature des Orbites des Gemotes, AatlKir, 
8vo. Paris, 1867 
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The Academy. Pays Bas, Rapport fait a 1' Academic Rojale des Sciences des, 

8vo. Amsterdam^ 1868 

The Imperial Petersburg, St.> Bulletins de 1* Academie Imp. des Sciences, 

tomes 3C., xi., 4to. 51^. Pi^erthurg^ «. d, 

Tlie Imperial JaluTsbcriclit am 20 Mai 1866, dcin Coiuite 

Observatory. der Nicolai Hauptstcrnwarte, vom Direc tor d< r Stern- 

war te, 8 VO. iSt. Petersburg, 1866 

ThephiiadeU Philadelphia, Academy of Natural Sciences, Proceedings, 
phia Academy. ^ ^^^^ ,55^^ g^^ PhUodelphia, 1 867 

The Author, Plantaraour, E., Des Anomalies de la Temperature ob?erv6es a 

Gea^ve pendant les quarante ann^es 1826, 1865, 4to. 

Geneve, 1867 

Pogson, N. B., Popular description of the Total Eclipse of 
the Sun Aug. 18, t868, prepared at the Madras Obsenra* 
torjr for the Asylum Press-Almanac, 870. Madras, 1867 

Quetelet, Ad., ^Icteorologie de la Beigique compare a celle du 

Globe, 8vo. Bruxelles, 1867 

Obseryations des Etoiles filantes p^iodiques de Nov. 

1866, 8vo. Bruxelles, 1867 

~— — Bolide observe Ic 11 Juin, 1867, 8vo. 

Ijrujellcs, 1867 

Bes lois Matbemaiiques coacernant les Etc lies ill- 



antes, 8^0. Bruxelles, 1867 

Deux lettres de Charles Quint k F. Babelais, note de, 



8?o. Bruxelles, 1867 
Sur les Etoiles filantes periodiques du mois d*Aoilt 



1867, et les orages observ^es en Beigique pendant Tele 
de 1867, 8vo. BruxelleSy 1868 

Etoiles filantes du milieu de Kov. 1867 ct etat de 



l*atmosph^re k la mdme Epoque, 8vo. Bruxelles, 1 868 

The Rtdcliffe Radclitfe Observatory, Astronomical and Meteorological obser- 

vatioiis made at the, in the year 1864, 8vo. Oxford^ 1867 

The Royal Boyal Institution, Proceedings, Nos. 45 to 46, 8vo. 

London, 1867, 1868 
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Royal Society, Philosophical Transactions, vol. clvi., part 2, ^he Society. 
167, 1,2, 4to. London, 1866 



Proceedings, Nos. 94 to loi, 8vo. 

London, 1867-68 

Catalogue of Scientific Papers, 1800, 1863, 



Yol. i. 4to. London, 1868 

San Fernando Obserratory, Almanaqne Nautico para 1 869, The Observa- 
8vo. Cadiz, i%6i tonratSau 

Santini, Or*, Cenni relativi alle osservazioni stellare postume Author, 
del ftt Prof. Virgilio Trettenero seguite de una relazione 
del recenti catalogo di Stelle del Sig. Lamoiue di Monaco, 
8vo. Vejif'zia, 1867 

■ Notizie intorno agli apparati Magneto-Elettrici 

per la determinazione deile Longitudini Qcograficbe con 
la descrizione dell' apparato dell' Oaservatorlo reale di 
Greenwich, 8to. Padova, 1867 

Delli interpolazione e quadrature meocaniche per 



gli usi Astronomici, 4to. Venezia, 1S66 

Scarpellini Caterina, Catalogo degli Uranatme (ossia stelle signora Scar- 
Cadentio) osservati alia privata stazionc Meteorologica di pellini. 
Koma negli aniii 1 861, 2, 3, 4, 5, 6, 7, folio. Roma, 1868 

Scbafii, Prof. L., Losung einer Pendel-aufgabe, 4to. ^ Author 

Bem, 1867 

Schmidt, J. F. J., Uber Feuer Meteore, 1842 bis 1867, 8vo. -.^^ 

Wien, 1867 

Secchi, Padre, M4t^rologie et la Met^rographie k V Expoai- ...^.^ 
tion Uniyerselle, 870. Paris, 1 867 

— Sugli Spettri prismatici delle Stelle fisse, 4to. 

FirenzCy 1867 

■ Catalogo delle Stelli di cui si c detcrminato 
lo spettro luminoso all* Osservatorio del Collegio Romano, 
8ro. Parigi, 1867 

SuU'epoca vera e la durata della cecita del 



Galileo, 8vo. Roma, 1867 
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The Smithflon- Smithsonian Collections, vob, vii., viii., 8vo. 

ian Invitation. Washington, 1867 

— Report for 1865, 8vo. Waahrngtont 1866 

The Author. Stuckwell, Jno. N., A Treatise ou the Secubir Eqiuitions of 

the Mc'ua Motion, 8vo. Cambric^e, U»^. 1867 

■ Struve, O. yon, Uber die Siriu6*sateUiteii, 8vo. 

Si» PeUnburg^ 1867 

— _ Tabulffi qnantitatum Besselianarum pro annia 

1865 ad 1874 computatae, 8vo. Petropoli, 1867 

The Sydney Sjdney, Meteorological Observations made at the Government 
Observatory. Observatory under the direction of G. R. Smallej, July 

1867 to Feb. 1868, 8to. Sydney, 1867 1868 

The Author. Sykes, Col., Storm Warnings, their importance and j)ractica- 

bility, 8vo. Londoji, 1867 

The Turin Memoria delle Beale Academia deUe Scienze di Torino^ 

Academy. serie secondo, tomo xzii.y xziii., 4to. Torino, 1 865 

Atti, delle 1866, 1867, 8vo. Torino, 1866, 1867 

The Observa- United States, Naval Observatory, Astronomical Observations 

made at the, in the years 1851, 1852, 4to. 

Waikingtony 1867 

'■■ - — . Observations and Discus- 

sions on the November Meteors of 1867, 8vo. 

fVashington, 1867 

The U.S. Navy Navy Department, List of the reported dangers 

Department. to Navigation in the Pacific Ocean, i^'hose positions are 

doubtful, or not found on the Charts in general use, 8vo. 

fVashinffton, 1866 

The Socieiy. Victoria Royal Society, Transactions and Proceedings, parts 

I, 2, vol. viii., 8vo. Jlclb^urnf, iSGj-GS 

The Imp. Vienna Denksehriften der Kaiserlichen A)uidemie der Wissen- 
Academy. Bchaften, vol. xzvi., 4to. ViennOf 1 867 

Sitzun^bberichte, Band 54, 5^, 56, 8vo. 

Vienna, 1867 
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Wackerbartb, A. F« IX, Femstalliga Logarithm Tabeller, The Author. 
i2ino. Vpsala, 1867 

Wolf, Dr. R., Astronomische Mittheilungen^ Sept., Oct., Nov., 

1 866, 4to. Zurich^ 1 866 

■ Wilhelm lltTschel, Ein Yortrag gchalten den - 

28 Feb. 1867, auf dem Bathhause in Zurich, 8vo. 

Zurtc/i, 1867 

Zoological Society, Transactions, vol. parts i to 5, 4to. The Zoological 

London f 1866-7 

. Proceedings, 1866, 1867, parts i, 2, 3, 8vo. 

London, 1866-67 

Zurich, VicrtL'lialir-ssclirift den Naturforscbcndon Gcsollscliaft, The Society at 
9tb, 10th, and iith years, 8vo. Zurich, 1864-66 Tunu. 



Miscellaneous, 

Yarioas Charts and Plans from the Depdt Gen. 4e hi Marine, 
Paris* 

An Engraving of the Nebula of Orion, by Prof. Secchi. 
Spectra of Stars, by Mr. Iluggins and Dr. Miller (authors.) 
IXniyersal Instrument by Short, date about 1749, Baker. 
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Book$ purehaud with the Tumor Fund. 

Kepler, Job., Opera Omnia, vol. vii., 8vo. Fraukfurtiy 1868 

Lindenau, Bernardo de^ Tabulss VeDeris nov» et correetee ez 
Theoria Grravitatia elarissimi d« la Place et ez Observa- 
ticknibtts recentissimis in Specula Astronomica Seebergensi 
babitis erntao, 4to. G^Ma, 1810 

— Tabulae Martis nOTiB et correct© ez 

Theoria gravitatis clariafiimi de la Place et ex Observa- 
tionibus recentisdmis er-atao, 4to. Eutenberg^ i8t t 
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